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Someday all terminals will be smart 

♦ 128 Functions— software controlled ♦ 82 x 16 or 92 x 22 format— plus graphics 

♦ 7 x 12 matrix, upper/lower case letters ♦ Printer output port 

♦ 50 to 38,400 baud— selectable ♦ "CHERRY" keyboard 

CT-82 Intelligent Terminal, assembled and tested $795.00 ppd in Cont. U.S. 
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The Most Powerful 
1 Interface Ever 


Now for the first time all of these capabilities are 

available on one board, the System Central Inter- 
face (SCI): 

— 2708 or Intel 2716 programmer and verifier*, 
monitor provides necessary routines 

— RAM stack: 256 bytes for stack and buffer 

— Serial port: RS-232C, 20mA, 60mA, program- 
mable speeds from 45 to 9600 baud 

— Three parallel ports, each with hands! ke signals 

— Reset-jump (enables CPU to jump to the SCI 
Monitor) 

— Biphase recording for highest speed, least error 
rate (to over 100,000 baud) 

— Digital comparator — no adjustments ever 

— S-100 compatable 


Teletek provides quality interface systems backed 
by a reputation established over the last decade. 
Complete engineering support services are available 
for OEM applications. 

For more information call Ann Roberts at (916) 351 - 
0535 or write us and we will send complete informa- 
tion. 

DEALER INQUIRIES INVITED 
OEM CONTRACTS AVAILABLE 

* Specify at time of order 


TELETEK 

11505B Douglas Road 
Rancho Cordova, CA 95670 


© 1978 TELETEK 
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Considering a M ic rocomputer? 

Be Sure to Check Out the Product Offerings of the World’s Largest 
Full Line Microcomputer Company. 


Minimum 

Configuration 


Base 

Price 


4K RAM $ 279 


4K RAM $ 349 


16K RAM $1190 


4K RAM 
4K RAM 

16K RAM 
16K RAM 


598 

799 


$1464 

$1738 


32K RAM $2597 


All Ohio Scientific machines come with microcomputing’s fastest full 
feature BASIC-in-ROM or on-Disk for instant use. 

Challenger I Series 

Economical computer systems that talk in BASIC. 

Ideal for hobbyists, students, education and the home. 

Superboard II — World’s first complete system on a board 
including keyboard, video display, audio 
cassette, BASIC-in-ROM and up to 8K RAM 
Challenger IP — Fully packaged Superboard II with 
power supply 

Challenger IP Disk — Complete mini-floppy system 
expandable to 32K RAM 

Challenger IIP Series 

Ultra high performance BUS oriented microcomputers for 
personal, educational, research and small business use. 

C2-4P — The professional portable 
C2-8P — The world’s most expandable personal machine 
for business or research applications 
C2-4P Disk — The ultimate portable 
C2-8P Single Disk — Ideal for education, advanced 
personal users, etc. 

C2-8P Dual Disk — Most cost effective small 
business system 

Challenger II Serial Interface Series 

Same great features as Challenger IIP Series for those who 
have serial terminals: small business, education, industry. 

C2-0 — Great starter for users with a terminal 
C2-1 — Great timeshare user accessory; cuts costs 
by running simple BASIC programs locally 
C2-8S — Highly expandable serial machine, can 
add disks, etc. 

Challenger III The Ultimate in Small Computers 

The unique three processor system for demanding business, 
education, research and industrial development applications. 

C3-S1 — World’s most popular 8" floppy based 32K RAM $3590 

microcomputer dual floppys 

C3-OEM — Single package high volume user version 32K RAM $3590 

of C3-S1 dual floppys 

C3-A — Rack mounted multi-user business system 48K RAM $5090 

directly expandabe to C3-B dual floppys 

C3-B — 74 million byte Winchester disk based system. 48K RAM $1 1 ,090 
World’s most powerful microcomputer dual floppys 

OHIO SCIENTIFIC also offers you the broadest line of expansion 
accessories and the largest selection of affordable software! 

Compare the closest Ohio Scientific Model to any other unit you are con- 
sidering. Compare the performance, real expansion ability, software and 
price, and you will see why we have become the world’s largest full line 
microcomputer company. 


4K RAM 
4K RAM 


1 I’m interested in OSI Computers. Send me information on: 

* □ Personal Computers □ Small Business Computers 

• □ Educational Systems □ Industrial Development Systems 

I □ I’m enclosing $1.00 for your 64-page small computer buyer’s guide. 

| Ohio residents add 4% tax. 

I Name 

I 
I 

/City . 

I State 

I 


Address 


-Zip. 


Phone 


1333 S. Chillicothe Road 
Aurora, Ohio 44202 
(216) 562-3101 

^01 


The 

C2-4P 

The Professional Portable 
by Ohio Scientific 



Ohio Scientific now o'fere you the world’s 
moil powerful portable pereonel computer 
in both BASIC-in-ROM end mini-floppy 

configurations 
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1333 S CMhCOtbe RoeO • Aurora. Oti a 4*202 


The 

C2-8P 

An exceptional value 
in personal computing 


298 

498 


4K RAM $ 545 


If you ere Interested tn en ultre hlph per 
lormenee pereonel computer which een be 
lully espended to • mainframe date micro- 
computer eyetem, consider the CJ IP 


T C* 9* t Bupport mere UVCJM 1*4* ft * 





The Age of Affordable Personal 
Computing Has Finally Arrived. 


Ohio Scientific has made a major breakthrough in small com- 
puter technology which dramatically reduces the cost of per- 
sonal computers. By use of custom LSI micro circuits, we have 
managed to put a complete ultra high performance computer 
and all necessary interfaces, including the keyboard and power 
supply, on a single printed circuit board. This new computer 
actually has more features and higher performance than some 
home or personal computers that are selling today for up to 
$2000. It is more powerful than computer systems which cost 
over $20,000 in the early 1970’s. 

This new machine can entertain your whole family with spec- 
tacular video games and cartoons, made possible by its ultra 
high resolution graphics and super fast BASIC. It can help you 
with your personal finances and budget planning, made possible 
by its decimal arithmetic ability and cassette data storage capa- 
bilities. It can assist you in school or industry as an ultra powerful 
scientific calculator, made possible by its advanced scientific 


math functions and built-in “immediate” mode which allows 
complex problem solving without programming! This computer 
can actually entertain your children while it educates them in 
topics ranging from naming the Presidents of the United States 
to tutoring trigonometry all possible by its fast extended BASIC, 
graphics and data storage ability. 

The machine can be economically expanded to assist in your 
business, remotely control your home, communicate with other 
computers and perform many other tasks via the broadest line of 
expansion accessories in the microcomputer industry. 

This machine is super easy to use because it communicates 
naturally in BASIC, an English-like programming language. So 
you can easily instruct it or program it to do whatever you want, 
but you don’t have to. You don’t because it comes with a com- 
plete software library on cassette including programs for each 
application stated above. Ohio Scientific also offers you 
hundreds of inexpensive programs on ready-to-run cassettes. 
Program it yourself or just enjoy it; the choice is yours. 
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Ohio Scientific offers you this remarkable new computer two ways. 



Challenger IP $349 
Fully packaged with power 
supply. Just plug in a 
video monitor or TV 
through an RF con- 
verter to be up and 
running. 


Superboard II $279 
For electronic buffs. Fully 
assembled and tested. Re- 
quires + 5V. at 3 Amps 
and a video monitor or TV 
with RF converter to be up 
and running. 


-—Standard Foat| ' roc 

■ Uses the ultra powerful 6502 microprocessor 

■ 8K Microsoft BASIC-in-ROM 

Full feature BASIC runs faster than currently available 
personal computers and all 8080-based business com- 
puters. 

■ 4K static RAM on board expandable to 8K 

■ Full 53-key keyboard with upper/lower case and user 
programmability 

■ Kansas City standard audio cassette interface for high 
reliability 

■ Full machine code monitor and I/O utilities in ROM 

■ Direct access video display has IK of dedicated memory 
(besides 4K user memory), features upper case, lower 
case, graphics and gaming characters for an effective 
screen resolution of up to 256 by 256 points. Normal TV’s 
with overscan display about 24 rows of 24 characters; 
without overscan up to 30 X 30 characters. 

Extras 

■ Available expander board features 24K static RAM (addi- 
tional), dual mini-floppy interface, port adapter for printer 
and modem and an OSI 48 line expansion interface. 

■ Assembler/editor and extended machine code monitor 
available. 


Interested in a bigger system? Ohio Scientific offers 15 
other models of microcomputer systems ranging from 
single board units to 74 million byte hard disk systems. 


,-ORDER FORM . 

• Order direct or from your local Ohio Scientific dealer. 

I □ I’m interested. Send me information on your; 

| □ Personal Computers □ Business Systems » x01 

| □ Send me a Superboard II $279 enclosed 
| □ Send me a Challenger 1 P $349 enclosed 
| □ Include 4 more K of RAM (8K Total) $69 more enclosed 

* Name 

| Address 

City State Zip 

I Payment by: BAC (VISA) Master Charge Money Order 

s Credit Card Account # 

I Expires Interbank #(Master Charge) 

I Ohio Residents add 4% Sales Tax 


TOTAL CHARGED OR ENCLOSED 

All orders shipped insured UPS unless otherwise requested FOB Aurora. OH 



America’s Largest Full Line Microcomputer Company 
1333 S. Chillicothe Road • Aurora, Ohio 44202 (216) 562-3101 


Reader Service— see page 147 
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llltLISIIEKVS 

REMARKS 


Instant Software 


We spent much of this summer 
developing our system for pub- 
lishing software. No publishing 
enterprise turns out to be simple, 
and publishing software is no ex- 
ception. 

The system we’ve gradually de- 
veloped works like this: When a 
program is received for publica- 
tion, the first step is to log it in 
and send a confirmation so the 
author will know we have it. If 
any of the key elements are 
missing — such as a cassette with 
the program on it or documenta- 
tion that explains what the pro- 
gram is, what it does, and how to 
use it — the missing elements are 
requested. 

The next step is to check out 
the program and make sure it 
works. This is when we compare 
it with what we already have on 
hand, watching for duplication. 

Then we look over the list of 
associate editors for the best 
people to check out this type of 
program. We make about ten 
copies of the cassette and docu- 
mentation and send them out. 
Associate editors have a week to 
evaluate the program and send in 
their recommendations . . . and 
any improvements they might 
work out. 

If the vote is affirmative, the 
author is sent a contract and 
copies of the recommendations 
from the associate editors. When 
he has made the changes to the 
program and is sure it is de- 
bugged, we get it back for publi- 
cation. 

A documentation editor writes 
a final version of the operating in- 
structions, has them set in type 
and pasted up for printing. The 
master editor makes the cassette 
or tape masters for duplication of 
the program on cassette. This in- 
cludes adding a short introduc- 
tion program which quickly con- 
firms that the user’s system is 
working OK . . . and possibly a 
second section which prints out 
the instructions for using the pro- 
gram or the rules of a game, if it is 
a game program. 

Then comes the actual pro- 
gram. When this is put into 
master form, a byte and bit count 


Wayne Green 

is made; this will thereafter be 
checked against duplicates for 
quality control. 

Then labels have to be designed 
and produced for the cassettes 
and the box covers for the pro- 
gram package, the catalog write- 
ups have to be done and so forth. 
It’s a long process and it takes a 
lot of people to make it go 
smoothly and permit the produc- 
tion of more than one program at 
a time. We’re aiming at eventual- 
ly being able to turn out several 
new progams per day! 

Peterborough, a town of 4500 
people, is small, yet it is the hub 
for this part of the state . . . with 
a surprising number of larger 
businesses and shopping facilities 
. . . and no fast-food joints! Not 
yet, anyway. 

Until we build a new plant, we 
are operating primarily out of our 
250-year-old house in Peter- 
borough. We do have three other 
locations in town, plus one in a 
neighboring town, for offices and 
storage. We’d like to get it all 
under one roof again. 

So, rather than have a horde of 
programmers working here, I’ve 
planned it so most of the techni- 
cal work can be done by free- 
lance people. Our associate edi- 
tors will evaluate and improve 
submitted programs . . . for 
pay. We want to have most sub- 
mitted programs rewritten to 
work on as many systems as pos- 
sible, so this work too will be 
done free-lance and for a share of 
the royalty. 

Programmers interested in 
working as associate editors— 
you should drop me a line listing 
your equipment and areas of ex- 
pertise. Those interested in con- 
verting programs from one sys- 
tem to another should let me 
know which formats you can 
work with. I’ll send you further 
details. 

The end result will be to have 
those people working here who 
absolutely must be here and to 
have everyone else work free- 
lance, thus spreading out the 
bonanza for many to share. 

Our preliminary estimate of 
the work involved in getting a 
program published runs to about 
$2000 . . . and that does not in- 


clude the cost of the cassettes or 
equipment for producing them. 
That’s just for the time it takes to 
go through all of the steps that 
will eventually bring forth the 
cassette, instruction booklet, box 
and promotions. 

All this takes not only people, 
but room, too. We are presently 
expanding into our barn, cover- 
ing over with plywood paneling 
the beams that horses gnawed a 
hundred years ago. Obviously 
we’ll be needing a bigger and bet- 
ter building, but that takes money 
and time, neither of which is in 
bountiful supply. Will we build a 
standard prefab plant along with 
the other new plants in the area? 
Or will we be able to build some- 
thing unusual into the side of a 
mountain and have it fit into the 
natural environment? We’ll 
know before long. 

If you look over the list of jobs 
that have to be done to publish a 
program, you’ll no doubt notice 
that only a few of them require 
people with microcomputer or 
even software backgrounds. I 
originally figured we’d need a lot 
of programmers, but after dis- 
covering that good programmers 
are exceptionally difficult to find, 
I worked out a system that would 
use programming talent only 
where it actually was needed: at 
about one step of the process. 

Thus, while a background in 
microcomputers or BASIC pro- 
gramming is in no way harmful, 
most of the jobs won’t really re- 
quire them. In addition to the pri- 
marily clerical jobs of getting the 
programs ready for publication, 
we will be needing good people to 
work at marketing, sales, adver- 
tising, promotion, accounting, 
packaging, shipping, manage- 
ment, customer service, high- 
speed duplicating, etc. It will be a 
long time before we have every- 
one we need, even just to get the 
project going full swing. 

We’re looking for several 
things in the people who work 
with us. First, they must be non- 
smokers. Then, while background 
and intelligence are helpful, the 
most important second charac- 
teristic we need is perseverance 
... the ability to get a job done, 
despite the difficulties. 

Why are we in New Hampshire? 
Well, a publishing house can be 
just about anywhere in the coun- 
try. Most of the business is car- 
ried on by mail, UPS and phone, 
so the location is not of critical 
importance. When I looked 
around a few years ago to see 
where I wanted to locate my 
business I visited quite a few areas 
. . . and decided on southern 
New Hampshire. The tax situa- 
tion could hardly be better . . . 


the climate is superb ... no 
smog . . . relatively inexpensive 
to live ... not too far from 
Boston. 


Program Documentation 


As more and more programs 
are submitted for publication as 
Instant Software, it becomes in- 
creasingly obvious that some 
guidelines for documentation are 
needed. Here they are: 

First, we need to know what 
system your program is designed 
to be used on. If it is a TRS-80, 
for example, we need to know if it 
is Level I or II, and whether 4K or 
16K memory. 

It will help both in our evalua- 
tion and that of our associate edi- 
tors if there is an explanation of 
what the program is intended to 
do. This may be self-evident to 
you, but it could confuse us. Fur- 
thermore, it doesn’t hurt to point 
out any possible benefits to the 
user the program might have. 
Will it be entertaining? Perhaps it 
will save him time or money. Will 
it educate? Make as complete a 
list of the sales points for the pro- 
gram as you can. 

Next we need to know how to 
use the program. If it is in sec- 
tions we need to know what each 
section does and how to use it. 
The identical instructions may be 
made part of the program to help 
users get used to it, but this won’t 
help speed acceptance of your 
program by our staff. 

It is most helpful if you can in- 
clude a list of the variables you’ve 
used and an indication of any 
program changes a user might 
find beneficial, whether to vary 
the difficulty of a game or to 
custom-fit it to different periph- 
eral addresses. We also would 
like to have a byte count for the 
program so we can be sure it is 
correctly loaded for our tests. 
You should include an estimate 
of the total memory needed by 
the user so he won’t run out of 
memory in the middle. 

If you can provide a printout of 
the listing and a sample run or 
two, this will speed things up. It 
isn’t absolutely necessary, but it 
helps. 

We need a statement from you 
that the program is original in its 
coding and that it has not been 
published elsewhere or even sub- 
mitted elsewhere for publication. 
We don’t want to get into copy- 
right battles . . . nor do you. 

If you have any ideas for ex- 
pansion of the program, let us 
know. We’ll be farming it out to 
associate editors and they may 
come up with ideas for changes 
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that might otherwise net them 
royalties, so the more complete 
you make your package the bet- 
ter. 

If you have the facilities avail- 
able for providing your program 
in a format for any other systems, 
let us know. We want to put out 
every program in as many dif- 
ferent formats as possible, and 
we will be paying the highest roy- 
alties to authors who provide a 
variety of formats. If you can’t 
manage other formats, we will be 
looking for free-lance pro- 
grammers to convert your pro- 
gram for a share of the royalty on 
the sales in that format. 


Choose Your Publisher Carefully 


Several programmers have re- 
cently refused buy-outs of their 
programs by other publishers 
who made offers in the $500 to 
$1000 range since they preferred 
to have us publish them. I think 
we will be able to do a far better 
job of distribution and support 
than anyone else . . . and once 
you make a choice it is not revers- 
ible. Probably the worst possible 
deal is submitting your program 
for publication in another maga- 
zine where you may get a couple 
hundred dollars . . . period. 


Software Numbering System 


Each Instant Software pro- 
gram has a number, followed by a 
letter. The letter indicates which 
system the cassette is formatted 
for. Here is the present plan, 
which is dependent upon the sys- 
tems now on hand in the Kilo- 
baud laboratory. 

A Apple II 

E Exidy (same as PT, I 

think) Sorcerer 
H Heath H8 

I Imsai 

M Mits Altair 

O Ohio Scientific (Kansas 
City 1200 baud) 

P Commodore PET 

R Radio Shack TRS-80, 

Levels I and II 
RI Radio Shack TRS-80, 

Level I only 

RII Radio Shack TRS-80, 

Level II only 

S Southwest Tech (Kansas 
City 300 baud) 

T Tarbell 


The Integrated Terminal? 


How long will it be before a 
business terminal, intended for 


the executive to check data, will 
also be used to communicate? By 
keeping the few extra circuits 
needed for television use of the 
monitor, it would be simple to 
add a two-way TV intercom to an 
office computer system. 

This type of terminal would tie 
in with my concept of using video 
cassettes for teaching. All you 
would have to do would be to 
have a small TV camera built into 
the terminal to give you that op- 
tion. 

Until Ma Bell gets video band- 
width phone lines available, we 
are not likely to use two-way TV 
communications in many instal- 
lations for long-distance conver- 
sations, but there would be no 
problem in grabbing a frame of 
the picture every few seconds and 
sending slow-scan television pic- 
tures along with any voice com- 
munications. This could be done 
using the bandwidths already 
available. 

Cable TV has a lot of promise, 
but only for local activities. The 
cables connect facilities to local 
homes . . . but no further. It 
would take a Ma Bell-type of 
long-lines setup to provide the 
lines and switching required for 
any serious interstate communi- 
cations. Cable TV can help local 
stores take orders via TV and 
computer . . . can open local 
elections to more people . . . 
town meetings where people can 
attend from home and contrib- 
ute, etc. 

If Ma can convert to glass and 
laser long lines instead of wires, 
she will be able to fend off any 
communications developments 
via two-way cable. If cable people 
could start an interconnect ser- 
vice that had the possibility of 
meeting the need, they might 
have a chance at the 1990s golden 
Cadillac. Either way, I see the 
post office as a loser. I see most 


of the mail going electronic . . . 
it has to. 


Study To Be Made 


A recent news release says the 
University of Southern California 
has gotten a grant from the Na- 
tional Science Foundation to 
study the effects of the personal 
computer revolution. 

Ugh. More and more I am 
growing to dislike the use of the 
term “personal computer.” It is 
vague and means so little without 
a follow-up definition that it an- 
noys me. I can adjust fine to 
“small computers” or to “micro- 
computers,” but what is a “per- 
sonal computer”? 

Well, never mind. During the 
next year or so the USC group is 
going to try to find out if these 
computers will raise or lower edu- 
cational standards. I have a few 
words on that, putting on my pre- 
dicting hat . . . kind of cone 
shaped, much like a dunce cap. 

I predict that microcomputers 
will make possible giant strides in 
education. Students will be freed 
from poor teachers and get the 
best of instruction via computer- 
ized courses. These interactive 
courses will be put together by the 
best talents in the world. 

Whether students will be sitting 
at something like a TRS-80 or a 
modified video cassette system 
remains to be seen. I favor the 
video approach, and I may just 
develop enough impact to get 
such an innovation accepted. I 
will be trying . . . unless some- 
thing better comes along. 

The development of data bases 
will help students too. How long 
will it be before there are services, 
possibly via the TV cables, that 


(continued on page 19) 


Reader Responsibility 


One of your responsibilities, as a reader of Kilobaud, is to aid 
and abet the increasing of circulation and advertising, both of 
which will bring you the same benefit: a larger and even better 
magazine. You can help by encouraging your friends to sub- 
scribe to Kilobaud. Remember that subscriptions are guaran- 
teed— money back if not delighted, so no one can lose. You can 
also help by tearing out one of the cards just inside the back 
cover and circling the replies you’d like to see: catalogs, spec 
sheets, etc. Advertisers put a lot of trust in these reader re- 
quests for information. To make it even more worth your while 
to send in the card, a drawing will be held each month and the 
winner will get a lifetime subscription to Kilobaud ! 


This time around, the winner of a lifetime subscription to Kilo- 
baud is Robert Watt of Reseda CA. Congratulations, Bob. 
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Kenneth S. Widelitz 
Attorney-at-Law 


This month ’s Forum informs you 
how your Uncle Sam, not ordi- 
narily thought of as being imbued 
with the Christmas spirit, can 
provide you with a little “Christ- 
mas gift. ” 

* * * 

How would you like a 15 per- 
cent (or more) discount on all 
your computer purchases? Uncle 
Sam, care of the Internal Revenue 
Service (IRS), is willing to give it 
to you. The IRS has gone so far as 
to set out rules, regulations and 
procedures for obtaining the sub- 
sidy. In order to get it, all you 
have to do is use your computer 
in an activity the IRS determines 
is engaged in for profit (a busi- 
ness), as opposed to an activity 
not engaged in for a profit (a 
hobby). 

There are three distinct areas in 
which the IRS will allow you a 
“rebate” on the purchase of your 
computer equipment. Two of 
them are directly tied to the pur- 
chase price and life expectancy of 
the computer equipment itself. 
The third area is related to the ex- 
penses you may deduct in running 
your activity engaged in for prof- 
it, deductions that could other- 
wise not be taken. First I will de- 
scribe the subsidies available and 
then tell you how to obtain them. 


Investment Tax Credit 
and Depreciation 


If you do use your computer in 
an activity that the IRS agrees is 
one engaged in for profit, you 
will be allowed an investment tax 
credit equal to 10 percent of your 
investment in your microcomput- 
er, peripherals, accessories and 
other capital assets you have used 
in the activity. The investment tax 
credit is about as close to a rebate 
as you can come. Next April, 
after you have determined the 
amount of tax that you owe to the 
government, but before you pain- 
fully write out the check, subtract 
an amount equal to 10 percent of 
the purchase price of the equip- 
ment. 


The theory behind the invest- 
ment tax credit is that it encour- 
ages investment. Since you were 
going to buy your computer any- 
way, you really don’t need that 
much incentive. However, you 
can take those savings and buy 
yourself a few more boards 
(which will generate more invest- 
ment tax credit). 

The investment tax credit can 
only be taken in the tax year in 
which the equipment is pur- 
chased. Furthermore, in order 
for you to qualify for the full 10 
percent investment tax credit, the 
equipment must have a useful life 
of seven or more years. A seven- 
year useful life for a microcom- 
puter and peripherals is reason- 
able and falls within the asset de- 
preciation range guidelines for 
useful lives established by the 
IRS. 

If the asset has a useful life of 
more than three years but less 
than five years, only one-third of 
full credit is allowed. Two-thirds 
of full credit is allowed if the life 
of the asset is more than five 
years but less than seven years. 

The other “rebate” tied direct- 
ly to the price of the equipment 
purchased is the benefit obtained 
from depreciating your micro- 
computer and peripherals. The 
simplest way to view depreciation 
is as a theoretical slush fund you 
stash away year by year to replace 
your computer once it wears out. 
Of course, as a practical matter, 
with the proper repair and main- 
tenance, the computer may last 
longer than you do. As with many 
situations, the IRS does not look 
at practicalities. There is also no 
requirement that you actually 
stash the slush-fund money in the 
bank. 

In order to show you how de- 
preciation works, let’s assume 
that you purchased your micro- 
computer and peripherals for 
$8000. You must depreciate the 
equipment over the same useful 
life that you chose for use in com- 
puting the investment tax credit. 
Since you will want the maximum 
investment tax credit, let’s as- 
sume a seven-year life for pur- 


poses of depreciation. We will 
further assume that at the end of 
seven years the equipment will 
have a salvage value of $1000; 
that is, in 1985 your best estimate 
is that you could sell your com- 
puter for $1000. 

Depreciation is calculated by 
subtracting the salvage value 
from the purchase price and di- 
viding by the useful life. In our 
example, you will be able to take 
$1000 of depreciation a year 
($8000 purchase price -$1000 
salvage value = $7000 divided by 
7 years equals $1000 depreciation 
per year). The foregoing calcula- 
tion is based upon the straight- 
line method of depreciation. 
There are other methods avail- 
able, some of which will give 
greater depreciation in the earlier 
years of an asset’s life. 

The $1000-per-year deprecia- 
tion is subtracted from gross in- 
come as an expense in order to 
determine what the taxable in- 
come is, as opposed to the invest- 
ment tax credit, which is subtract- 
ed from the tax liability once it is 
determined. The dollar benefit 
you get from depreciation is tied 
to your tax bracket. That is, if 
you are in the 50 percent tax 
bracket and have depreciation of 
$ 1000, you will get an actual cash- 
flow benefit of $500. If you are in 
the 25 percent tax bracket, the 
benefit is $250, which represents 
an additional 3 percent “rebate” 
per year. Remember that you get 
the depreciation benefit every 
year for seven years. 


Other Expenses 


If you are engaged in an activi- 
ty for profit, you can write off 
some further expenses that you 
couldn’t otherwise deduct. For 
instance, it is very important that 
you be up to date and knowledge- 
able about the latest happenings 
in the personal computing indus- 
try so as to keep your activity en- 
gaged in for profit from becom- 
ing obsolete. 

To keep up to date, it is neces- 
sary to subscribe to many trade 
journals, such as Kilobaud. It is 
also necessary to keep your cus- 
tomers happy. You may wish to 
do this by taking them to dinner 
at an expensive restaurant or by 
taking that infamous three-mar- 
tini lunch. 

If you operate your business 
out of a portion of your resi- 
dence, it is possible to deduct a 
pro rata portion of your residence 
expenses. The IRS has tightened 
up its rules about deducting a 
portion of residence expenses. It 
is now required that the portion 


of the residence used in the busi- 
ness be used regularly and exclu- 
sively for that activity. For in- 
stance, if you live in a four-room 
apartment and use the den for 
your business, you could deduct 
one-quarter of your rent, electri- 
city, gas, etc. But if the computer 
is in the den and the kids use it in 
the evening to play Star Trek, 
then that room is not used exclu- 
sively for the business, and the 
deduction would be lost. 

You may also deduct expenses 
for supplies such as paper, rib- 
bons, printwheels, etc. 


When Is an Activity Engaged 
In for Profit? 


It has always seemed to me that 
the Internal Revenue Code (IRC) 
reads like a Faulkner novel; the 
sentences go on for pages at a 
time. An exception to my obser- 
vation is found in Section 183 of 
the IRC, which defines a “hobby 
activity” very tersely. Actually, 
there is no specific reference to a 
“hobby.” Essentially, Section 
183 defines an activity engaged in 
for profit as one other than an ac- 
tivity not engaged in for profit. 
Not much help. 

Section 183 does provide a so- 
lution to the dilemma that it 
created. The section provides a 
presumption which says that if 
you can make money in the activi- 
ty in any two out of five consecu- 
tive years, you are presumed to be 
engaged in an activity for profit. 
Of course, there is a catch. In 
order to see if you have qualified 
under the presumption, you have 
to look over your shoulder using 
the present tax year as the Fifth 
year. Since the entire microcom- 
puter industry is only three years 
old, it would appear that the pre- 
sumption would be useless. 

The IRS recognized such a pos- 
sibility might exist and created a 
mechanism that allows a new 
business to use the presumption. 
You may elect to postpone deter- 
mination as to qualification 
under the presumption until the 
end of the fifth year. If you make 
the election you take the invest- 
ment tax credit and other deduc- 
tions as if you will qualify under 
the presumption. At the end of 
five years the IRS then looks to 
see if, in fact, you did qualify. If 
it is determined that you did not 
meet the presumption, you may 
then be assessed for back taxes 
for the previous five years. 

To elect to postpone the deter- 
mination you must file Form 
5212, Election to Postpone De- 

(continued on page 20) 
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SIZE FLOPPY DISK $995 COMPLETE! 


DISCUS I™ full-size floppy disk sys- 
tem is an overnight success.. .because 
it’s delivered so complete you can 
have it running in a single evening. 
For just $995, it’s a complete mem- 
ory system. Complete with all 
hardware and software. Com- 
pletely assembled. Completely 
interfaced. And tested as a com- 


Your software library includes DOS, 
text editor, 8080 assembler (all in- 
tegrated in DISK/ATE™); our 
BASIC-V™ advanced virtual disk 
BASIC able to handle a wide varie- 
ty of data formats and address up 
to 2 megabytes; and patches for 
CP/M*. And it’s all interfaced to 
your controller’s serial I/O port 
to avoid I/O guesswork. 










„ NEW 

Products 

Edited by Dennis Brisson 


Library 100 


The Library 100 is a collection 
of 100 programs, on five cas- 
settes, for the Level II TRS-80. 
Cassettes are furnished in a note- 
book-size binder, complete with 
all necessary instructional docu- 
mentation. 

Fig. 1 shows the 100 programs, 
designed to be a basic computer 
library for the hobbyist, parent or 
businessman. The business and 
finance programs do exactly what 
they say they will do and present a 
well-designed response on the 
screen. All but one of the graph- 
ics are moving, not static. 

The education section is de- 
signed for use by all ages. Addi- 
tion and subtraction programs 
have entries from right to left, 
just as you enter them with your 
pencil. 

In the home section are 15 pro- 
grams useful in almost any home. 
The Nutrition program allows 
calculation of calories and carbo- 


hydrates on a per-serving basis. 

The games section, which in- 
cludes arcade-type action games, 
is headed by a third-generation 
Star Trek and a game called 
Doomsday, destined to be one of 
the classics of computer games. 

All 100 programs cost $49.50. 
On top of that, The Bottom 
Shelf, Inc., is throwing in as a 
bonus, Tiny PILOT, a truly inter- 
active language that is extremely 
simple to learn and outputs pro- 
grams for teaching, learning or 
sales training. Anyone can be 
programming this language in 
just minutes. 

The Bottom Shelf, Inc., PO 
Box 49104, Atlanta GA 30359. 


The DIGI-KIT-IZER 


The DIGI-KIT-IZER comput- 
er input peripheral opens the 
door to the world of graphics for 
the small systems owner. Designed 
to be assembled by the user, the 
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Graphics map from the draw 
routine. 


Example of real estate capital in- 
vestment from Library 100. 


Finance: Present Value of a Future Sum— Simple Interest for Days— Future Value of a Pres- 
ent Sum— Amortization Schedule— Interest Rate: Compound Interest— Interest Rate: Install- 
ment Loan— Days Between Dates— Term of an Installment Loan— Present Value of a Series of 
Payments— Real Estate Capital Investment— Nominal and Effective Interest Rates— Internal 
Rate of Return— Future Value of Regular Deposits— Regular Deposits for Future Value- 
Depreciation Amount: Rate; Salvage Value; Schedule— Bond Present Value— Bond Yield to 
Maturity— Sale— Cost— Margin— Day of the Week— Moving Ad. 

Education: Multiplication & Division— Add— Subtract— Fraction & Decimal— States & 
Capitals— States & Order of Entry— States & Abbreviation— Inventors & Inventions— World 
Capitals & Countries— Urban Areas & Population— Authors & Books— Presidents & Order- 
States & Largest City— Basenum. 

Graphics: Left Right— Random Ad— Graphic— Blocks— Fireside— Snow— Step Ad— Step 
Ad 2— Launch— Ratrace— War Game— Weird— Herring— Blinker— Snoopy. 

Home: Message Board— Expense Account— Nutrition— Mileage— Remember— Phone 
Codes— Night Check Off— Drunkometer— Perpetual Calendar— Babysitter— Calculator- 
Bartender— Christmas List— Vacation Check Off— Conversion. 

Games: Speedy— Odd One— R. Roulette— Star Blazer— Search— Spyship— Tiger Shark- 
Jumble 2— Sting Ray— Stars— Sketch— Flipper— Scissors— Horse— Doomsday— Craps- 
Jumble 1— Mem. Quiz Letters— Mem. Quiz Numbers— Wheel of Fortune— Decision— Un- 
jumble— Fifteen— Towers— Life— Star Trek— Race Track— Count— Roachrace— Gypsy. 


Fig. 1. 100 programs from The Bottom Shelf. 



Wintek’s Cross-Assembler. 


DIGI-KIT-IZER in a kit sells for 
$449. It can be used in architec- 
ture, cartography, mathematical 
analysis, motion-picture film 
generation and medical and den- 
tal analysis, for example. 

The digitizer has an active sur- 
face area of 1 1 x 1 1 inches and a 
resolution of 200 lines per inch. 
The data rate is 100 coordinate 
pairs per second, and it is switch 
selectable from point to contin- 
uous operating modes. The trans- 
ducer is a pen-type stylus, and the 
DIGI-KIT-IZER never needs 
alignment or calibration. 

The utility of the DIGI-KIT- 
IZER is enhanced by an RS-232 
option with selectable baud rates 
and a hi-resolution Apple inter- 
face add-on board. 

Talos Systems, Inc., 7419 E. 
Helm Drive, Scottsdale AZ 
85260. 


6800/6801/6802 

Cross-Assembler 


Version 1.4 of Wintek’s 6800 
Cross-Assembler supports the ten 
new instructions for the 
Motorola 6801, thus allowing as- 
sembly of programs for the 6800, 
6801 and 6802. It recognizes all 
the standard Motorola operation 
mnemonics and pseudo-ops and 
produces a sorted symbol table 
and cross-reference map. 

The Cross-Assembler can be 
used as a stand-alone assembler 
producing absolute object code in 
Motorola’s MIKBUG format or 
in the relocatable mode for use 
with Wintek’s Cross-Linker and 
PL/W compiler. By using the re- 
locatable mode, the programmer 
may assemble his program in 
easily managed pieces and devel- 



Talos digitizer. 
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average players and many other 
chess-playing programs. It exam- 
ines positions as many as six 
moves ahead and includes a chess 
clock for tournament play. 

Microchess checks every move 
for legality and displays the cur- 
rent position on a graphic chess- 
board. You can play white or 
black, set up and play from 
special board positions or even 
watch the computer play against 
itself. The program is available at 
an introductory price of $19.95. 

Personal Software, PO Box 
136, Cambridge MA 02138. 


Microchess on the PET. 


Microchess on the Apple. 


op subroutine libraries which are 
then combined as needed by the 
Cross-Linker into a single pro- 
gram. Advanced listing controls, 
including title, subtitle, date, 
time, paging and spacing, and 
automatic formatting of the 
source program help improve 
readability and documentation 
for later maintenance. 

The Wintek 6800 Cross-As- 
sembler is written in ANSI Stan- 
dard X3.9-1966 FORTRAN and 
is available for any computer or 
minicomputer supporting an 
ANSI FORTRAN compiler. The 
source is available on magnetic 
tape for $800. Also available are 
the Cross-Linker ($400), Simula- 
tor ($800), PL/W compiler 
($1400) and Floating-Point 
Arithmetic/Scientific Function 
library ($500). The complete 
package is available for $3400. 

Wintek Corporation, 902 
North Ninth Street, Lafayette IN 
47904. 


WHATSIT Can Tell You 


Want to index your investment 
portfolio, computerize your cus- 
tomer list or organize profession- 
al files? WHATSIT can do it, as 
well as many other chores that de- 
mand quick access and easy up- 


dating of disk files. 

What is WHATSIT? It is a self- 
indexing query system now avail- 
able in a CP/M-compatible 
model. Capable of storing up to 
25,000 free-format entries, the 
system typically responds to 
queries in 4 to 15 seconds, slightly 
longer for updates. Automatic 
cross-indexing makes all entries 
accessible by a variety of conver- 
sational query requests, which 
may be as simple as: “When’s Dr. 
JekylPs appointment?” 

Subtitled “Wow! How’d All 
That Stuff Get In There?” 
WHATSIT, unlike many sys- 
tems, imposes no predetermined 
categories or rigid formats. The 
data structure evolves through 
normal use of the system by in- 
corporating index “headings” 
chosen by the user. Entries may 
be cross-indexed under any num- 
ber of headings, and whenever 
new headings are needed, they 
can be added in a matter of 
seconds. 

Using a new “stretch” request, 
an on-line data base can be ex- 
panded as desired from one 
8-inch floppy disk to as many as 
four. WHATSIT automatically 
wraps data over all available disk 
space ... up to one megabyte 
using four single-density drives. 

Data can be stored in a single 
master data base, if desired . . . 


or any number of separate data 
bases can be created, each inden- 
tified by name. A “reload” re- 
quest makes it easy to switch, if 
necessary, from one data base to 
another. Entries may be as short 
as a single character or as long as 
200 characters, and entries of any 
length may be freely intermixed 
without waste of disk space; 
WHATSIT automatically stores 
each entry in the smallest possible 
space. 

The Model CP-1 runs in 
CBASIC and requires a mini- 
mum 40K CP/M system with one 
to four single-density disk drives. 
The system supports a printer if 
desired. The list price of $125 in- 
cludes a 120-page manual. 

Information Unlimited, 331 
West 75th Place, Suite 21, Mer- 
rillville IN 46410. 


Microchess for Apple and PET 


Now Apple and PET owners 
can play chess, too. Microchess 
2.0 for 8K PETs and 16K Apples, 
in 6502 machine language, offers 
eight levels of play to suit every- 
one from the beginner to the 
serious player. 

At its highest level, the pro- 
gram plays an extremely good 
game of chess and will beat most 


TRS-80 Expandable Interface 


The TRS-80 owner can now ex- 
pand his computer system with a 
series of low-cost peripheral 
cards. The basic interface unit 
uses low-power Schottky cir- 
cuitry, the standard Radio-Shack 
40-pin bus, and provides the 
following features: 

• Joysticks — two unique 8-direc- 
tional hand controllers for 
games, screen-editing and educa- 
tional instruction. 

• Stereo sound— using two RCA 
1863 programmable ICs. 

• Parallel printer inter- 
face — with solder-free line selec- 
tion. 

At an introductory price of 
$129.95, the interface may be 
ordered with a $29.95 optional 
real-time clock providing hours, 
minutes and seconds in memory. 
Joysticks and music may be con- 
trolled directly from the user’s 
BASIC program using the INP 
and OUT commands. 

Microtronix, PO Box Q, 
Philadelphia PA 19105. 


Real-Time Video Digitizer 


Video digitization from stan- 
dard TV cameras in real time 
( 1 /60th sec/frame) can be accom- 
plished using the Environmental 





IU’s query system for CP/M. 


Video digitization display. 


Microtronix TRS-80 interface. 
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Electrolabs ESA T 200B. 


Interfaces Real-Time Video Digi- 
tizer. This interface can be used 
for computer portraits, surveil- 
lance, robotics, inventory con- 
trol, pattern recognition and data 
transmission over phone lines for 
interoffice or intercity communi- 
cations when combined with a 
modem. 

The digitized picture is placed 
in the computer main memory via 
the S-100 bus (Imsai/Altair/Poly) 
as a single operation using direct 
memory access (DMA). Using the 
Environmental Interfaces Gray 
Level/Digital Monitor Interface, 
the digitized picture can be dis- 
played on a monitor simulta- 
neously with the digitized picture 
being placed into computer mem- 
ory providing the ability to view 
digital motion pictures, or a 
frozen picture. 

Horizontal resolution can be 
64, 128, 256 or 512 picture ele- 
ments (pixels) per line and is easi- 
ly varied using a DIP switch; ver- 
tical resolution is also easily 
varied using a DIP switch. A full 
frame (approximately 256 lines) 
can be digitized, or every second, 
third or fourth line of any frame 
can be digitized reducing memory 
requirements. The end of the 
frame can be chosen at any point. 
The maximum resolution is 512 
pixels/line X 256 lines. Each pixel 
is encoded in 16 gray levels (4 
bits/pixel). 

An important feature of the 
video digitizer is that there are no 
errors in vertical alignment. A 
contrast control is also available 
on the board. The Real-Time 
Video Digitizer sells for $595 
fully assembled and tested with 
complete hardware and source 
code software documentation. A 
combined Real-Time and Monitor 
Interface can be purchased for 
$850. 

Environmental Interfaces, 
23414 Greenlawn Ave., Cleveland 
OH 44122. 


The ESAT Interface Terminal 


nounced by Electrolabs, PO Box 
6721, Stanford CA 94305. The 
ESAT 200B is a single board 
80x24 terminal and features 
user-alterable EPROMs to con- 
tain two fonts of up to 128 char- 
acters each. The ESAT 200B also 
features split speed serial data 
transmission and reception, RS- 
232C, 20 m A loop and TTL inter- 
face levels. 

The user alterable fonts are 
programmed into 256 7x8 cells, 
which are displayed contiguous- 
ly. This allows the rendition of 
extended characters in two or 
more adjacent cells. Anything 
may be programmed into these 
character cells including Middle 
Eastern alphabets, APL charac- 
ters and limited graphics. If the 
user has no EPROM programmer, 
he may simply pencil in the spaces 
in a printed grid and return it and 
a check for $50 to Electrolabs. 
Electrolabs will send him a new 
EPROM 2708 programmed to 
display the contents of his charac- 
ter cells exactly as he has drawn 
them. 

The ESAT 200B comes with 
one 2708 containing full upper 
and lowercase ASCII and one 
empty socket where a second 
EPROM may be simply plugged 
in. In all cases, the second font is 
addressed using the eighth data 
bit, or the ‘Meta’ key as it is 
called in some systems. The 
ESAT 200B also presents the 
usual features of a terminal such 
as addressable, nondestructive 
cursor, page transmit and 15 


The Betsi board. 

Watts power consumption. Key- 
board input is 7 or 8 bits with neg- 
ative strobe, and video output is 
selectable RS170 composite 
video, or separate horizontal and 
vertical drive. Price is $329. 


S-100 Expansion for PET 


Forethought Products, PO 
Box 8066, Coburg OR 97401 , an- 
nounces a real solution to your 
PET expansion problems. Betsi, 
the PET-to-S-100 interface/ 
motherboard, is a single-circuit 
board that contains all the neces- 
sary logic to interface S- 100-type 
boards to the PET. 

Unlike other interfaces that re- 
quire the addition of external 
chassis, S-100 backplanes or spe- 
cial cable assemblies, Betsi at- 
taches directly to PET’s memory 
expansion connector and pro- 
vides both interface logic and 
four S-100 slots on a single, com- 
pact circuit board. The board 
operates with any S-100 power 
supply and doesn’t interfere with 
the use of PET’s parallel or IEEE 
ports. 

With the use of Betsi’s on- 
board dynamic memory control- 
ler, which allows PET/Betsi to 
use the S. D. Sales “Expando- 
ram” memory board, PET’s 
memory can be expanded to the 
limit (32K) with a single S-100 
card. 

On-board features include 
sockets and decoding circuitry 


for 8K of PROM memory (2716). 
All parts and full documentation 
are included at $1 19 kit (includes 
one S-100 connector) and $165 
assembled and tested (includes 
four S-100 connectors). 


Cassette Controller Interface 


A cassette controller interface 
that eliminates “pull plug-push 
plug’ ’ cassette-to-computer-load- 
ing-and-saving annoyances has 
recently been announced by 
Picotron. 

The Model CC100 controls 
cassette motor functions, moni- 
tors tape location with its internal 
speaker and requires no power. 
Speaker volume is reduced when 
in data search mode to allow easy 
listening. Normal volume is 
maintained when in data load 
mode. “Saving” data on tape can 
also be monitored on most re- 
corders. 

The unit features a standard 
cassette plug/jack interface to 
any computer system requiring 
remote control of cassette func- 
tions and is in use immediately. 

The CC100 has all metal con- 
struction with black and silver 
anodized finish. The price is 
$29.50 (California residents, add 
6 percent tax). 

Picotron, PO Box 62076, Sun- 
nyvale CA 94088. 


Multitasks for Your Computer 


S-100 computers can now 
handle simultaneous problems 
with the Multitasker, an inter- 
rupt-handling board from Objec- 
tive Design, Inc., PO Box 20325, 
Tallahassee FL 32304. Having in- 
terrupts in the system allows one 
computer to do the work of 
many. For example, with an in- 
terrupt-driven system you can: 
handle program development on 
several terminals at once; run 
household appliances and play 
games at the same time; and con- 



A new concept in standard in- 
terface terminals has been an- 
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The Model CC100. 


The Multitasker. 




tinue using the computer while a 
slow printer is churning out a 
listing. 

Unlike less sophisticated inter- 
rupt boards, the Multitasker does 
not use forced “RESTART” in- 
structions, which tie up the near- 
zero address space. It can be lo- 
cated anywhere in memory and 
will generate “CALL” vectors to 
any location. The complex as- 
sembly-language software re- 
quired for handling interrupts is 
available on PROM (which goes 
into space provided on the 
board), making the interface a 
high level, relatively easy job. 

Another Multitasker board op- 
tion is a crystal-derived real-time 
clock. Timed interrupt intervals 
are hardware selectable from 100 
microseconds to 100 milliseconds. 
Software counters can extend this 
time into days or years. Multi- 
tasker without PROM in kit form 
is $205.95. 


Alpha Micro Disk System 


The model AM-500, an S- 100- 
bus-compatible 10-megabyte disk 
system, is a compatible subsys- 
tem that consists of a single board 
controller, interconnect cable 
and disk drive. The disk drive is 
the popular 10-megabyte Control 
Data Corporation “Hawk,” 
which utilizes a 5-megabyte fixed 
disk and 5-megabyte removable 
cartridge. The controller board is 
interrupt driven, requires a 
simple interface to the CPU oper- 
ating system and does complete 
512-byte transfers. 

Because of the large storage 
capacity, the AM-500 permits 
huge quantities of information to 
be stored in a single device, read- 
ily available for quick access. Al- 
though the AM-500 was designed 
to work with the AMOS operat- 


ing system, it may be purchased 
as a stand-alone and used with 
other operating systems on the 
S-100 bus. 

Available in choice of rack 
mount or stand-alone cabinet 
configurations, the AM-500 
comes complete with manuals 
and installation instructions. The 
unit price is $7995. 

Alpha Micro, 17881 Sky Park 
North, Irvine CA 92714. 


Hardware and Software Catalog 


The 1978 Computerlogue has 
just been published by Computer 
Enterprises. 

Subtitled “A Catalogue Of Mi- 
crocomputer Hardware & Soft- 
ware,” the Computerlogue con- 
tains 44 pages of product listings, 
photographs, illustrations and 
prices. Prices come in three cate- 
gories: retail, credit card and cash 
discount. A handy guide to the 
catalog’s features and two simpli- 
fied order forms are included. 

The catalog is available from 
Computer Enterprises, PO Box 
71, Fayetteville NY 13066. 


Delta-1 from Meca 


Delta- 1 is a compact disk sys- 
tem that incorporates Meca’s 
MFM Disk Controller for up to 
200K bytes of storage on a single 
mini-floppy disk. The double- 
density mini-floppy disk storage 
system takes only one half the 
space that a full-sized drive re- 
quires and still provides a higher 
storage capacity than other mini- 
floppy disk drives. In addition, 
the Delta- 1 offers the capability 
of an integrated disk and tape 
storage system for users of the 
Alpha- 1 Mass Storage System. 


The Delta-1 is supplied com- 
plete with the Meca Disk Operat- 
ing System on diskette, S-100 bus 
compatible MFM Controller, 
mini-floppy disk drive, power 
supply, cable and connectors and 
full documentation for connec- 
tion and operation. 

Additional software for use 
with the Delta- 1 includes CP/M 
Disk Operating System, Micro- 
soft Disk BASIC and several ap- 
plications software packages. 
The single drive system is $699 as- 
sembled; dual drive is $1149; 
triple drive is $1599. 

Meca, PO Box 696, 7026 Old 
Woman’s Spring Road, Yucca 
Valley CA 92284. 


Interface Unit for TRS-80 


The Telesis VAR-80 was de- 
signed specifically for the Radio 
Shack TRS-80 (Level II BASIC) 
owner. Many new microproces- 
sor applications, such as the 
TRS-80 as a digital lock with the 
VAR-80 and an external key- 
board, are possible. 


The VAR-80 mates directly 
with the TRS-80 by connecting its 
compatible 40-pin edge connec- 
tor via the expansion port or the 
screen printer port on the TRS- 
80. It can be used with or without 
the TRS-80 expansion interface 
unit. 

The VAR-80 provides eight in- 
puts (two are opto-isolated and 
six are TTL-compatible) and 
eight outputs (two relays rated 
110 V @ 3 Amps and six TTL). 
The unit comes completely as- 
sembled, fully tested and with 2 
feet of interconnecting cable. 
Complete operating instructions, 
applications, sample programs 
and some sample circuits are also 
included. Price is $79.95 ($99.95, 
effective Jan. 1, 1979). 

Telesis Laboratory, PO Box 
1843, 41 S. Paint Street, Chilli- 
cothe OH 45601. 


Color for the VIP 


RCA has recently unveiled its 
(continued on page 20) 



The Model AM-500. 


1978 Computerlogue. 


The Telesis VAR-80. 
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BASIC for Home Computers — 
A Self -Teaching Guide 
Albrecht, Finkel, Brown 
John Wiley & Sons, $6.95 


I have a problem. Every time 1 
demonstrate my system to people, 
they express an interest in learn- 
ing how to program. Well, maybe 
they play Star Trek or Star Trader 
or Star Wars a few times first — 
then they express the interest in 
programming. The problem is, 
how do I teach them? 1 could sit 
down with each and every one 
and give individualized lessons, 
but my patience is not one of my 
strong points, nor do I have the 
time to spare. What I really ought 
to be able to do is reach over to 
my trusty computer reference li- 
brary, pull out a beginning 
BASIC manual and ask my 
friends to read it and return any 
time they want to try some of the 
ideas or programs. 

Ah! That’s stated so simply: 
just pull out a beginning BASIC 
manual and ask my friends to 
read it. It hasn’t quite worked 
that way so far, mainly because 
there hasn’t been anything I 
could expect my diverse friends to 
understand. That’s not to say I 
haven’t tried. 

First there was BASIC Pro- 
gramming, then Illustrating 
BASIC, then the Radio Shack 
manual and a horde of others. 
Each has its strong points. Illus- 
trating BASIC, for instance, is a 
handy little manual to have sit- 
ting computerside when you’re in 
need of a quick reference for syn- 
tax or statement usage (do be sure 
to correct the syntax to accurately 
reflect your BASIC, however). 

BASIC Programming has a 
bunch of little programs that are 
sometimes useful, and isn’t a bad 
introduction to BASIC for those 
who have a strong math back- 
ground or who have programmed 
in FORTRAN or other biggies. 

The Radio Shack manual does 
a nice job as far as it goes, but still 
somehow lacks the kind of prod- 
ding and self-testing that is neces- 
sary for a self-learning book. For 
instance, even though it gives 
self-tests, they are not all provid- 


ed with solutions and they tend to 
be rather major programming 
tasks for a beginner. 

What is really needed is a self- 
help guide to BASIC that takes 
nothing for granted, provides an- 
notated program samples, gives 
continuous testing and feedback 
to the reader, takes in the entire 
range of most BASICs (i.e., 
string variables and manipula- 
tion, two-dimensional arrays, 
etc.), doesn’t belittle the reader or 
otherwise try to force humor into 
the situation and still manages to 
teach BASIC thoroughly. Sounds 
great, doesn’t it? It does, and 
now I’m happy to report that it 
exists. 

BASIC for Home Computers 
—A Self-Teaching Guide by Bob 
Albrecht, LeRoy Finkel and 
Jerald R. Brown (loyal computer- 
ists will recognize the names — 
they’re sometimes referred to as 
the Dymax Connection) has just 
been published by John Wiley 
and Sons in their Self-Teaching 
Guide series. 

The book is good. Written in 
Microsoft BASIC, it takes you 
from knowing almost nothing to 
knowing almost everything. For 
some, the opening chapters will 
be almost condescending: “We 
use the keyboard to type informa- 
tion into the computer. What 
happens to the information that 

we type? ” But by 

page 45, we’re introduced to as- 
signment statements, stored pro- 
grams and branching, and away 
we go. At 336 pages, this is cer- 
tainly one of the longer self- 
teaching guides I’ve seen. It is 
also one of the most complete. 

As I stated before, my ideal of 
a self-teaching guide has to have 
annotated programs (this book 
sometimes has more annotation 
than program), must have contin- 
uous testing (here there is hardly a 
page without at least one self-test 
question — in fact, the book is 
printed so that you should read it 
with an index card, thus covering 
up the answers that appear al- 
most instantaneously after the 
question is asked), ought to in- 
clude instructions for a complete 
BASIC (Microsoft BASIC is not 


only complete, but is fast be- 
coming one of the standards in 
the software industry) and 
doesn’t belittle the reader or force 
humor ( BASIC for Home Com- 
puters seems aimed at a serious 
high-school student, not a bad 
place to aim, considering that this 
makes the book useful to a wide 
range of potential computerists). 

In short, Albrecht et al have 
done it again — they’ve provided 
the computing community with a 
sensible and complete beginning 
guide to BASIC. I can hardly wait 
to try it out on my wife Gust as 
soon as I try a couple of tricks I 
learned reading the book). 

Thom Hogan 
Bloomington IN 


Computer Programming in 
BASIC for Everyone 
Thomas A. Dwyer, 
Michael S. Kaufman 
Radio Shack, Fort Worth TX 
Cat. No. 62-2015, $2.95, 156 pp. 


Radio Shack has a history of 
rereleasing books (sometimes for 
prices significantly lower than the 
original editions). Complete Pro- 
gramming in BASIC for Every- 
one is a rerelease of a text first 
published by Houghton Mifflin, 
and apparently grew out of a 
project undertaken by Dwyer, a 
professor at the University of 
Pittsburgh, and Kaufman, a stu- 
dent at Harvard. The project, 
SOLO, dealt with computer ap- 
plications in secondary-school 
systems. The text is an easy-to- 
read primer aimed at arming the 
novice programmer/computer 
enthusiast with a fundamental 
grasp of several BASIC key 
words, functions and commands. 

Although the authors aimed 
the book at readers fortunate 
enough to have access to a time- 
sharing computer, Dwyer and 
Kaufman take pains to include 
problems and explanations that 
can be worked and understood 
off-line. Understandably, they 
do emphasize the obvious — that 
hands-on is much preferable to 
hands-off. 

The programming problems 
become increasingly more diffi- 
cult as the programmer’s BASIC 
vocabulary increases. The reader 
is tested time and again with exer- 
cises that are merely described as 
word problems might be . . . em- 
phasizing practical applications 
from the business sector to the 
realm of computer-aided instruc- 
tion. 

In the relatively short span of 
156 pages, the authors take the 
beginner through a vocabulary- 


building exercise that familiarizes 
him/her with 20 key words: 
PRINT, END, LET, INPUT, 
GOTO, IF, THEN, STOP, FOR, 
NEXT, STEP, DIM, REM, 
TAB, READ, DATE, RE- 
STORE, GOTO K OF, GOSUB 
and RETURN. The commands 
RUN, LIST, SCR, BYE, 
PUNCH, TAPE and KEY are ex- 
plained, as are the functions 
WQR, INT, ABS and RND. 
Each definition, together with its 
implementation into the pro- 
gramming process, is explained 
clearly and in an understandable, 
but not condescending, manner. 

Obviously, some of the vocab- 
ulary will differ within different 
versions of BASIC, but this text is 
worth the price, and — just for 
fun — some programs and prob- 
lems are included with suggested 
methods for beginning to work 
with such relatively sophisticated 
applications as data anlysis, non- 
numeric applications, games and 
business applications. 

Risk $2.95. Computer Pro- 
gramming is worth it. 

Michael Cooper 
Eagle Lake TX 


Introduction to BASIC 

Jeffrey B. Morton 
Matrix Publishers 


Introduction to BASIC by Jef- 
frey B. Morton is written in an 
easy-to-follow style, making its 
206 pages solid material. 

Its 77 practice exercises have 
been thoughtfully developed, and 
they include more than 40 com- 
plete BASIC programs in the first 
nine chapters as examples or parts 
of the exercises. The last chapter 
is a 53-page section containing 12 
well-chosen projects. 

The book’s approach places 
emphasis on using the fundamen- 
tal statements in BASIC rather 
than bombarding the novice with 
every detail about the language it- 
self (a needless and often con- 
fusing practice). For this reason, 
the book would probably be used 
most effectively by readers having 
already learned the basics of 
BASIC from other sources. Cre- 
ativity and originality are pro- 
moted through the book’s many 
and varied exercises and projects 
rather than fancy programming 
tricks and rigid program struc- 
ture. 

The examples and exercises are 
the strength of the book; they 
teach how to put the language to 
work for the programmer. 

Randy Miller 
Orem UT 
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Radio Shack’s personal computer s ystem? 
This ad just might make you a believer. 


You can’t beat 
the 4K system at 


$599 


. . . or the step-up 
16K system at 

$899 



TRS-80 “Breakthru” 

• TRS-80 microcomputer 

• 12" video display 

• Professional keyboard 

• Power supply 

• Cassette tape recorder 

• 4K RAM, Level-1 BASIC 

• 232-page manual 

• 2 game cassettes 



TRS-80 “Sweet 16” 

• Above, except 
includes 16K RAM 


... or the fast 
4K/printer system at 

$1198 



TRS-80 “Educator” 

• Above, except 
includes 4K RAM and 
screen printer 


...or the Levei-ll 
16K/printer/disk 
system at 


$2385 



TRS-80 “Professional” 

• Above, except 
includes 16K RAM, 
disk drive, expansion 
interface, and 
Level-ll BASIC 


So how are you gonna beat the system that 
does this much for this little? No way! 


. . . The amazing new 
32K/Level-1 1/2-disk/ 
line printer system at 


$3874 



TRS-80 “Business” 

• Above, except 
includes 32K RAM, 
line printer, 
and two disk drives 


Get details and order now at Radio Shack stores and dealers in the USA, Canada, UK, Australia, Belgium, Holland, France, Japan. 
Write Radio Shack, Division of Tandy Corporation, Dept. C-053, 1400 One Tandy Center, Fort Worth, Texas 76102. Ask for Catalog TRS-80. 

Radio /hack 

The biggest name in little computers 
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Article . . . Response 
. . . Article-Writer’s Response 


I am always pleased when a 
user takes the trouble to write an 
article about my Tiny BASIC be- 
cause it shows that it is still a use- 
ful program, for all its limita- 
tions. Thus I was happy to see 
Chuck Carpenter’s article in the 
June 1978 Kilobaud (p. 42). 

I am disappointed, however, 
that he chose to publish his few 
criticisms before mentioning 
them to me. 

A serious criticism is raised in 
his summary on page 44: “if you 
input more than a total of 72 
characters in a single line, the 
program will stop. Nothing more 
will happen until you reset your 
system.’’ This is false. A program 
that crashes on a user error has a 
bug, but Tiny BASIC does not 
have this particular bug. If 
Chuck’s terminal decoded and 
signaled control functions such as 
the ASCII <BEL> (bell) code 
(hex 07), he would have noticed 
that Tiny is warning him of exces- 
sive line length by echoing bells. 
He could at that time either can- 
cel the line (with control-X) and 
retype it, or back up a few charac- 
ters (with a Shift-O, or under- 
score) then type in the carriage re- 
turn. 

Tiny has not stopped, it is only 
waiting patiently for Chuck to in- 
dicate what to do with this over- 
size input line (which, incidental- 
ly, is 75 characters, not 70). And 
each time he types another char- 
acter to add to that line, Tiny 
BASIC tries (valiantly?) to let 
him know that it had to be dis- 
carded for lack of space. I realize 
the manual is not clear on the 
subject of oversize input lines, 
but it does say that excess charac- 
ters are ignored and that the bell 
on the terminal is rung. 

Tiny BASIC may still have 
some bugs, but in two years of 
operation by hundreds of users, 
none have been brought to my at- 
tention. 

Let me suggest that if you, a 
user of some piece of package 
software (mine or anybody else’s), 
find a problem, tell us about it 
first. If we fail to give you ade- 
quate service, then write it up in 
an article. 

The article mentioned Tiny 


BASIC and the Experimenter’s 
Kit, but did not say how to get 
them. Chuck could have saved 
many people the price of a phone 
call or an SASE if he had men- 
tioned that Tiny BASIC is still $5; 
the Experimenter’s Kit is $10 
more. California residents are 
obliged to support the local 
government with 6.5 percent sales 
tax. If you have a KIM, please 
specify also whether you have 
added memory at 0400 or 2000. 

Tom Pittman 
Itty Bitty Computers 
PO Box 23189 
San Jose CA 95153 


I had mixed emotions about re- 
sponding to Mr. Pittman’s letter. 
Therefore, at the outset, let me 
state that I had no intention of 
pointing out “bugs’* in Tiny 
BASIC (at that time I couldn’t 
recognize one). Nor was there any 
intended criticism of Tiny BASIC 
as an interpreter. My intent was 
to share my experiences using 
Tiny BASIC with others. It did 
not occur to me that my trials and 
tribulations could be anything 
more than my lack of experience 
with computers. 

I do appreciate Mr. Pittman’s 
response, though. One of the most 
difficult things I’ve experienced 
has been criticism of my efforts 
by others. Usually the criticism 
was due to ignorance. But the 
pride of authorship and the weeks 
of work put into the task made 
me the expert. So how could any- 
one intelligently criticize my 
work? The solution was to edu- 
cate the critic. 

And, in that regard, I have 
much respect for Mr. Pittman. 
He answered all my questions 
very patiently. Even though, 
looking back, the questions 
didn’t make much sense. There- 
fore, I really don’t understand 
Mr. Pittman’s failure to recog- 
nize my article for what it was: a 
programming article written by a 
beginner to be shared by others. 

I think it’s worth noting that I 
did write several other programs 
and articles using Tiny BASIC 
(the one published was not the 
first). These included a demo pro- 
gram using IF-THEN-GOTO in 
place of FOR-NEXT, a program 
to plot a function, a program to 


do simple graphics, programs to 
do data processing and one on 
how to save memory. During this 
period, well over a year ago, I was 
learning some programming fun- 
damentals using Tiny BASIC. I 
wanted to share my “discover- 
ies.” 

As for the apparent (to me) 
line-input limitation: I still don’t 
find anything in the Tiny BASIC 
user’s manual that would so in- 
form the neophyte programmer. 
There is, as stated, mention of 
oversize lines but nothing on 
what to do with them. The system 
I had then was a KIM-1 and an 
ACT-1 TVT. The system did not 
have a bell so I experienced a 
glitch. Here is another case where 
the computer documentation was 
not written for the beginner. 

That I didn’t mention where to 
get the Experimenter’s Kit 
doesn’t seem too important. The 
publisher missed it too. It does 
seem significant to me, however, 
that I did mention it and that 
many people were interested 
enough to write or call for more 
information. That was how I 
found out about Tiny BASIC. 
And, I don’t mind a little sales 
pitch in a letter intended to put 
me in my place. But that place is 
still pretty much the same. I am a 
beginner to personal computers. I 
am an enthusiastic hobbyist and I 
intend to stay that way. 

Again, let me say that I did not 
find problems with Tiny BASIC. 
In fact, I admired it and I learned 
a lot from using it. If, in my en- 
thusiasm, I caused any inconve- 
nience with my errors of omission 
or commission then I sincerely 
apologize. 

Chuck Carpenter 
Carrollton TX 


Understandable 


For me, this is an unprece- 
dented act. I have never written a 
letter to a journal editor after re- 
ceiving only one issue. 

I had never really looked at an 
issue of Kilobaud because of its 
cover format. I believe I was suf- 
fering from the “four-color 
glossy” syndrome. As a result, I 
have missed out on a lot of infor- 
mation. 

Your journal is truly under- 
standable. The other journals I 
subscribe to are Dr. Dobb's , In- 
terface, Byte and the IEEE jour- 
nals. Both Interface and Byte 
seem to have abandoned the 
“small” system user as well as be- 
ginners, and Dr. Dobb’s appears 
to be dedicated to machine lan- 
guages. It was, therefore, a great 
relief to find a journal that had 


more than one article I could use 
and understand. It is also a plea- 
sure to find a journal whose arti- 
cles are more interesting than its 
ads. However, please do not elim- 
inate the ads as they are my prime 
source of new-products and soft- 
ware information. 

Carl W. Hennig 
Kitchener Ontario 
Canada 


Variety Is the Spice 
of Microcomputing 


While I enjoy Kilobaud , I must 
say that there appears to be a sub- 
stantial difference in the levels of 
the articles. For example, the use- 
ful and highly informative article 
by Emerson Brooks, “Let Your 
Computer Wear a Watch,” in no 
way compares with the rather 
pedantic articles “Depreciation 
Calculations” by John Musgrove 
and “Randomness is Wonder- 
ful” by Bill Rogers, all of which 
appeared in the October 1978 is- 
sue. These latter two articles 
could hardly be justified as gap- 
fillers in The Software Vacuum. 

To make a point, consider the 
above-mentioned article “Ran- 
domness is Wonderful.” Mr. 
Rogers gives a program that com- 
putes a tabled histogram. While a 
visual inspection of the printout 
will give one the feeling that his 
pseudorandom number generator 
is generating a uniform distribu- 
tion, it does not indicate the level 
of randomness, nor even unifor- 
mity. For example, the generator 


x n + i = 


x 0 =o.5 

( X n + 1 if X n <9 
(0.5 otherwise 


gives a (discrete) uniform distri- 
bution but would hardly be con- 
sidered random. The excellent 
book The Art of Computer Pro- 
gramming, Vol. 2, by D. E. 
Knuth (Addison-Wesley, Read- 
ing MA, 1969) covers not only 
procedures for generating pseu- 
dorandom numbers, but also 
statistical tests that measure 
“random behavior.” 

On the other hand, Brooks’s 
article gives us a useful and 
unique contribution that could 
not be found in a conventional 
textbook. 

Instead of presenting articles 
that are either trite, irrelevant or 
merely poor presentations of in- 
formation already widely known 
in computer science, electrical en- 
gineering, management science 
and other areas, why not present 
pedagogical articles (like the 
Kilobaud Klassroom series) on 
topics in these areas as they relate 
to the microcomputer industry? 

A friend of mine once said, “I 
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get Kilobaud only for the adver- 
tisements” (he gets Penthouse for 
the articles). I wonder whether he 
has the right strategy. I hope not. 

Gary J. Koehler 

You 're darn right there is a differ- 
ence in the levels of Kilobaud ar- 
ticles. That 's ho w the magazine is 
designed. Remember, there are 
some Kilobaud readers who are 
having a tough time making 
Backgammon run properly on 
their TRS-80s, never mind adding 
real-time clocks to their systems 
in order to print the time and date 
on printouts. We want to publish 
articles for all our readers. 

I guess that the Rogers and 
Musgrove articles will be used by 
many more people than ever im- 
plement Brooks's interesting 
project. Nevertheless, as you 
pointed out, the Brooks article is 
something you'd be unlikely to 
find in any conventional text- 
book. That's the reason it was 
published. 

On the subject of random num- 
bers, I'd like to see a good article 
about them written so that non- 
mathematicians could under- 
stand them. If you or any of your 
acquaintances can undertake 
such an effort, let me know. 

The cover of every Kilobaud 
says it best: “Understandable for 
beginners . . . interesting for ex- 
perts. ' ' That 's the way we hope to 
keep it.— Jeff DeTray. 


Adding to “Depreciation” 


Like many readers of Kilobaud 
who want to put their micros to 
work, I enjoyed reading the “De- 
preciation Calculations” article 
by John Musgrove (October 
1978, p. 40). It is a most useful 
piece of work. However, there 
are several things about which the 
reader should be aware. First de- 
preciation is not always change- 
able. In most cases, changing 
from accelerated to straight-line 
depreciation will not require IRS 
consent (Federal Tax Regulations 
Sec. 1 . 167(a)-l l(c)(l)(iii)). In 
other instances, consent is needed 
(Internal Revenue Code Sec. 
167(d)). It would seem advisable 
to consult a tax attorney or CPA. 

A second caution is that Mr. 
Musgrove’s article makes no 
mention of salvage value. The 
Federal Tax Handbook 1977 
(Prentice Hall) says: “Regardless 
of the method used, an asset may 
not be depreciated below salvage 
value. ...” This may be easily 
inserted into Mr. Musgrove’s 
programs with an input statement 
asking for the salvage value and 
then subtracting it from the “as- 


set initial value” before the calcu- 
lations. 

A third consideration that the 
reader should be aware of is the 
number of years over which the 
asset may be depreciated. Guide- 
lines, under the Class Life Asset 
Depreciation Range System, are 
given in the tax guide mentioned 
above. 

Last, a third popular method 
of depreciation is the “sum-of- 
the-years-digits” method. Using 
the outlines in Mr. Musgrove’s 
article, a program for this 
method of depreciation could be 
written using the following equa- 
tion: 


where: 

D t = depreciation in year t 
N = the number of years 
C = the cost of the asset 

While we include complete de- 
preciation calculations in two of 
our software packages, the equa- 
tion above may help readers to 
write their own programs. Again, 
I advise the users of the deprecia- 
tion programs to talk with a tax 
attorney or CPA before the often 
expensive “Ides of April.” 

Jack Purdum 
Marketing Manager, ECOSOFT 
PO Box 68602 
Indianapolis IN 46268 


To Morrow 


I wish to relate to you and the 
readers my experience with 
“Thinker Toys” from George 
Morrow. In the past six months I 
bought two boards from him, the 
Econoram and the Speakeasy. 
The Econoram came assembled 
and has been completely trouble- 
free. I assembled the Speakeasy 
and did make a few blunders. I 
sent the Speakeasy back for 
repairs. It was returned in eight 
days (Missouri to California and 
return) and was completely func- 
tional— and no charge. 

Well, I tried to hook a modem 
up to the Speakeasy and blew a 
few components. I boxed the 
board up and sent it back— but I 
included $15 for repair, since it 
was my mistake. Ten days later I 
had my board back in working 
condition— along with the $15. 
Again, no charge. It is my opin- 
ion that the Thinker Toys are the 
best buy for price and service. I 
base my opinion on experience 
with: Mits (which has been slow, 
but the quality has been good), 
Processor Technology (slow but 
good), Digital Research (fast and 
good), Heath (slow but good), 
S.D. Sales (slow and fair) and 
Vista (?). I will be writing later to 


describe the sad story with Vista. 

I would like to see Kilobaud do 
a survey on the service and quali- 
ty of manufacturers. This is a ser- 
vice you could perform for your 
readers! But since something like 
this would be very expensive, I ex- 
pect you would want to reclaim 
some of your expenses by selling 
the results of the survey. I know I 
would pay for a report to at least 
have some opinions about a man- 
ufacturer before I bought $1000 
worth of products from him. 

Wayne Miller 
Jefferson City MO 

Well, Wayne, I do like to hear 
about firms that are outstanding 
as well as those that are not doing 
right. One of the problems in- 
volved with publishing all of the 
brickbats is that all too often the 
customer is being unreasonable, 
rather than the manufacturer or 
dealer. Of course when I get a lot 
of complaints, I tend to shut off 
advertising rights and do my best 
to raise hell with the firm re- 
sponsible. Some are responsive, 
some try to ignore me. Ed 
Roberts of Mits once observed 
that it was apparent to him that it 
did not pay to be on the wrong 
side of Wayne Green. It is diffi- 
cult to get on the wrong side. You 
have to lie to or about me. . . or 
obviously be cheating the Kilo- 
baud readers in order to win this 
honor . 

George Morrow, in addition to 
going out of his way to help his 
customers, is one of the most in- 
telligent and inventive people I 
know. Seldom do geniuses suc- 
ceed ... all that free service may 
do George in, but I'm rooting for 
him all the way — Wayne. 


Contemporary — On Time 
(Early, Even) 


For the entire 12 months I have 
been learning about and evaluat- 
ing which microcomputer to buy, 
I have been reading in Kilobaud 
and other micro magazines of the 
terrible delivery delays from mi- 
crocomputer manufacturers — to 
both retail buyers and dealers. 

So it was with unbelieving de- 
light that I received delivery of 
my new Commodore PET from 
Contemporary Marketing exactly 
16 days after I phoned my order 
to their toll-free number. When I 
placed my order they quoted a 2 
1/2 week delivery, which I took 
with “a grain of salt” — but they 
beat even their delivery promise! 
Probably 4 or 5 days of that time 
was required for UPS transit 
from Illinois to a little town in 
Utah. 


I’m grateful to Contemporary 
Marketing for the exceptional de- 
livery and for using such a de- 
tailed full-page ad in the 
September issue of Kilobaud. 

George K. Culbertson 
Spanish Fork UT 


Seeking Assistance 


The Spain Rehabilitation Cen- 
ter at the University of Alabama 
Medical Center has a project 
underway to demonstrate both 
the utility and economic feasibil- 
ity of the new generation of per- 
sonal computers for use by the 
severely disabled. The program- 
mability of the computer will 
allow it to serve as a general- 
purpose appliance to be used as 
an aid to communication and ed- 
ucation as well as for environ- 
mental control and entertainment. 

This system, as currently en- 
visioned, will consist of a micro- 
computer; an on-line storage de- 
vice for programs and data; two 
TV monitors for user feedback 
and information display; a print- 
ing device for typed output; a 
speech recognition device for 
vocal input of commands, data, 
and text; a power-line controller 
for environmental control; and a 
telephone dialing/answering de- 
vice. We are attempting to select 
components that are widely dis- 
tributed and serviced as well as 
being plug compatible and eco- 
nomically priced. 

Programs will be written or 
purchased to perform specific 
functions in each of the four 
general areas mentioned above. 
However, we would be very inter- 
ested in receiving ideas from your 
readers, particularly those who 
are disabled, those who have dis- 
abled friends or relatives, and 
those who have personal comput- 
ers and would like to develop 
hardware or software for the sys- 
tem on their own, regarding 
specific functions which they 
would like to see developed and 
which could be accommodated 
by the proposed microcomputer 
system. 

Charles Healey 
Spain Rehabilitation Center 
U.A.B. University Station 
Birmingham AL 35294 


Query from Down Under 


I would like to hear from 
anyone who has done any 
development on HP 2649A 
Microprogrammable Terminal/ 
Controller. I am interested in 
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developing several business ap- 
plications, including a word- 
processing system, based on HP 
2649 A. The local HP represen- 
tative did not find anyone who 
has done any work in this area in 
Australia yet. I would like to ex- 
change ideas and experiences 
with someone who has developed 
some applications software, 
languages and/or I/O interfaces 
for HP 2 649 A. If successful, we 
could swap the software. 

Paul Semenov 
26 Heathwood St. 
Heathmont 
Melbourne 
Australia 3135 


Flex Your Finger Muscles 


Apparently neither SWTP nor 
TSC (Technical Systems Consul- 
tants), who have written the 
FLEX operating system software, 
are interested in “sponsoring” a 
users’ group. Understandably, 
they are businesses, and a users’ 
group would be a nonprofit en- 
terprise. It is therefore up to the 
users to form such a group. If you 
are a FLEX user, or could pass 
this on to someone who is, per- 
haps we can get such a group 
started. 


I have written several utilities 
for myself that I would like to 
share with others. I hope that 
there are some others like me who 
have also written useful programs 
that they too are willing to share. 
Mine include: a HEX-ASCII 
Memory Dump Utility; a Debug 
Program with multiple break- 
point capability and single step; a 
Renumber Utility for BASIC 
Files that adjusts the GOTO, 
GOSUB and THEN statements; a 
couple of procedures for titling a 
disk; some programs in BASIC. 

If you can contribute programs 
or are simply interested in obtain- 
ing programs for your system, 
please write. I’ll respond to any 
inquiry or suggestion for starting 
a FLEX Users’ Group. 

Ronald W. Anderson 
3540 Sturbridge Ct. 

Ann Arbor MI 48105 


From Puerto Rico 


Please print this letter in your 
column so I might have the op- 
portunity to meet other micro- 
computer fans here in Puerto 
Rico. I presently have two 8008s 
under construction, and I have 
used two Radio Shack TRS-80s, 
which are presently the only com- 
plete systems sold here. 


I’ve heard that Mits and Imsai 
are starting dealerships, but 
they’re too quiet for the open 
market here. If any other com- 
pany is interested, please do 
come. I know I’m not the only 
one who is interested, and I know 
that a lot of sales can be made if 
that company advertises their 
products in our newspapers. 

Keep up your good work. 

Raymond J. Ramirez 
Systems Engineer 
PR Communications Authority 
PO Box 11248 
San Juan Puerto Rico 00910 


Bye-Bye, Good Buddy 
Hello, Good Baud 


I want to make a transition 
from CB radio to personal com- 
puters. CB is no longer the boom- 
ing business it once was, and I 
foresee the home computer be- 
coming very important, perhaps 
dominant, in the consumer elec- 
tronics industry. 

My background is in broadcast 
electronics, with considerable 
hobby experience in digital. I 
have just added a 5-foot work- 
bench in the shop, dedicated to 
computer electronics. 

My CB shop owns a 16K 
TRS-80 (Level II on order), which 


holds its inventory and does the 
roughest part of the bookkeep- 
ing. I am seriously considering 
the purchase of a second TRS-80 
to use as a guinea pig for your 
WANTED! gadgets as add-ons 
for the ’80 . . . and some ideas of 
my own. 

I appreciate your publications 
. . . approve of your style . . . 
and find encouragement in your 
continual positive approach (as in 
the “TRASH 80”)! Thank you— 
and your staff— for some great 
publications. 

With a little luck on this new 
bench . . . look for a prototype 
of that TRS-80 modem before 
long. 

Richard E. Douglas 
Clewiston FL 


How’re You 
Fixed for Aphorisms? 


For a revised and expanded 
edition of Sconce’s Razor , the 
editor is soliciting aphorisms on 
science, technology, computing, 
systems theory and management. 
All contributions that are used 
will be acknowledged. 

A. P. Weng 
Systems Access 
PO Box 4041 
Louisville KY 40204 


KB CLUB 

CALENDAR 


SC/MP 


“Scampus,” a newsletter spe- 
cializing in software, hardware 
mods and other stuff for the Na- 
tional SC/MP, is available from 
Tom Bohon, 2215-A Walker 
Drive, Omaha NE 68123. 


Lansing MI 


TRS-80 owners take note: The 
Central Michigan TRS-80 Users 
Group meets on the last Sunday 
of each month from 7-9 pm. 
Meetings are held in the student 
lounge of the Lansing Business 
Institute, 220 East Kalamazoo. 

Call 351-0756 or write J. 


Steve Fuller 

Gordon Williams, 5582 Coral 
Way, Haslett MI 48840, for more 
information. 


Denver CO 


The Denver Amateur Comput- 
er Society (DACS) now has a per- 
manent office and meeting 
quarters at 1380 South Santa Fe 
Drive, Denver CO 80223. The 
club meets on the third Wednes- 
day of each month at 7:30 pm. 
Further information is available 
from the above address or by call- 
ing club president Mike Dmytrasz 
at (303) 979-6441. 

A special event sponsored by 
DACS is the Colorado Computer 
Corral, to be held November 


1 1- 12 at the Denver Merchandise 
Mart, 451 East 58th Street. The 
show will feature a roundup of 
national and regional manufac- 
turers, distributors and retailers. 
Hours are 10-6 on Saturday and 

12- 6 on Sunday. Admission is $2. 


Berlin NH 


Albert Brunelli is vice-president 
of the Northern New England 
Computer Society. The club, 
which has a yearly membership 
fee of $10, holds meetings at 7 pm 
on the first Tuesday of each 
month at the New Hampshire Vo- 
cational Technical College. 
Direct inquiries to Albert at PO 
Box 69, Berlin NH 03570. 


Bedford MA 


December is election month for 
the New England Computer Soci- 
ety. Nominations for officers will 
be open at the November meet- 
ing, and the new slate will be 
chosen on December 6, according 


to the NECS Newsletter. Also in 
December, John Leggat of Cen- 
tronics will talk about mi- 
crocomputer-based printer prod- 
ucts and processor selection 
criteria. 

The club, now with 180 mem- 
bers, meets on the first Wednes- 
day of each month. Write New 
England Computer Society, PO 
Box 198, Bedford MA 01730. 


West Haven CT 


Leo Taylor, secretary of the 
Connecticut Computer Club, 
sends along the following infor- 
mation about his group: The club 
meets at either the Suffield Li- 
brary or the Computer Store of 
Windsor Locks on the first 
Thursday of each month. Meet- 
ings feature guest speakers, 
demonstrations and informal ex- 
changes of software and hard- 
ware ideas. 

Write to Leo at 18 Ridge Court 
West, West Haven CT 06516, for 
specific information on club ac- 
tivities. 
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llTKMSHER’S 

REMARKS 


(from page 7) 

will provide access to most library 
material, facts, data? Businesses 
as well as schools will need this 
data access. I think the selling of 
data will be a big business as mi- 
crocomputerized educational and 
business systems evolve. 

The student ten years from 
now may take home some video 
cassettes for the courses he is 
studying and do much of his 
learning at home. School may be 
more for learning physical things 
. . . how things are made, re- 
paired, put together, taken apart, 
used. Learning to drive cars, fly 
planes, ride horses, swim, skin- 
dive, ski, etc., may be a part of 
the curriculum before long, with 
the present courses mostly cov- 
ered by computerized instruc- 
tion. 

With two-way television via the 
cable it wouldn’t be difficult for a 
student to let a teacher know that 
he had some questions. The 
teacher could then call the stu- 
dent via the cable and answer the 
problems, allowing one teaching 
expert to service students over a 
wide area. 

Will students learn more with 
such systems? I think so. When 
we have mass-produced educa- 
tional videotapes and computer 
programs supporting them, we 
will be in show business, and 
learning will be a lot more fun. I 
have long felt that it is the respon- 
sibility of the teacher to both edu- 
cate and entertain the student. If 
a student gets bored, that should 
reflect on the teacher, not the stu- 
dent . . . unless everything bores 
the student. 

I think we will end up with 
fewer teachers, but better ones. 
Teachers will have a lot more time 
to develop their educations and 
talents, being called on to per- 
form for videotaping of their 
specialties from time to time, and 
being supported by the proceeds 
of the use of their tapes and pro- 
grams. This will free teachers for 
the physical instruction . . . and 
provide more funds for good 
school equipment. Imagine a 
school computer lab with an as- 
sortment of computers and so- 
phisticated test equipment. Or 
perhaps restaurant chef courses 
to provide us with some expert 
cooks instead of short-order fast- 
food novices. 

Frankly I feel that we are about 
to enter the most exciting epoch 


yet in teaching. We will have the 
power of television, almost un- 
limited money for the develop- 
ment of each course, top talent 
and the interactivity of the micro- 
computer to help each student 
along at his own pace. 

I watched the teaching setup in 
Pago Pago with interest. Here 
they taught all of the children on 
the entire island of Samoa from 
one television station. It had 
great possibilities. Much of the 


value of this was lost due to the 
small number of students in- 
volved, which kept the budget for 
the TV shows at a minimum. 
Even worse were the union prob- 
lems, which dictated that a pro- 
gram once broadcast had to be 
destroyed and not used again. 
What a waste! They had no con- 
tracts for residuals, so nothing 
was used twice. 

In addition to writing about 
such ideas in Kilobaud and talk- 


ing about them at computer 
shows, you may be sure that given 
the slightest chance, Pll be aiming 
Instant Software at expanding 
these ideas. I enjoy being able to 
have an influence on events. I 
haven’t done much yet, but I’m in 
there pitching. I wonder how mi- 
crocomputing might have pro- 
gressed if I had not had the idea 
and started Byte and then Kilo- 
baud magazines? What if I had 
not pushed for computer store 


Tape | 

Problems?? 

Not with PX Certified Cassettes! 

PX Corporation offers professional cassettes designed specifically for 
the personal computer market. 


• 100% tape certification ... for error-free tapes; no drop-out. 

• Tested thoroughly ... for high frequency response; low noise; high-density recording. 

• Magnetic Leader ... for instant recording; cuts loading problems! 

• Delrin B rollers ... for better tracking; less tape wear; uniform speed. 

• Graphite-impregnated polyolefin washer ... for less drag & wear; impervious to humidity. 

• Spring/felt pressure pad . . . for positive low-friction tape-to-head contact. 

• Screw-type housings; welded plastic window ... for dust-free operation. 


To introduce you to our quality cas- 
settes, for a limited time, we arc offer- 
ing a free Cassette storage unit with any 
order of 10 cassettes. 

Holds 20 cassette boxes. 

FREE! 

with any order of 10 cassettes 



PX/Corporation 
P.O. Box 16408 

^P40 

If using Visa or Master Charge, 
please include the following: 

San Antonio, Tx 78216 

Card No. 


Exoiration Date 

Signature 


PLEASE SEND ME: 

□ 10 cassettes in free storage unit pictured above S27.50 _ 


□ 5 cassettes in plastic NORELCO-style boxes SI 3.75 

□ Cassette Carousel (as above, without cassettes) $ 8.75 

□ Cassette storage center-holds 72 cassettes; 36 in boxes. Not pictured SI 5.00 

□ Certified diskettes in a box of 10 (Specify IBM, Shugert or Memorex compatible) S59.50 

Sub Total S 

Texas residents add 5% sales tax S _ 


Shipping & handling SI .50 
TOTAL AMOUNT TO BE ENCLOSED S 


Name _ 
Address 
City 


State_ 


-Zip- 


iseais 
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distribution of microcomputers 
back in mid-1975? 

Letters from computerists who 
have been swept up by my writing 
and talks to get into the business 
are not unusual, so I’ll keep on 
prodding here and there. I do 
wish that my Kansas City cassette 
standards meeting had been more 
productive in the long run. 

The USC group wants to find 
out if small computers may in- 
crease or decrease employment. I 
doubt if they will have a strong 
impact on this. They certainly 
will take over a lot of the drudg- 
ery and make work more pleas- 
ant. They will help keep costs of 
running business down and result 
in more service or product for the 
consumer ... or at least lower 
prices. 

Those are some of my thoughts. 
What ideas do you have for the 
future? 



(from page 8) 

termination, and Form 5214, 
Consent Extending the Period of 
Limitation. The first form is self- 
explanatory. The reason for the 
second form is that the statute of 
limitations for tax returns is three 
years. Since five years would have 
elapsed before a final determina- 
tion could be made, the IRS 
wants to be able to get you for the 
first two years if you don’t meet 
the requirements of the presump- 
tion. 

Even if you fail to meet the pre- 
sumption, there is still the possi- 
bility that the activity can be 
determined to be one engaged in 
for profit. In such circumstances, 
you negotiate with an IRS agent. 
There are a number of factors 
that are considered by the IRS in 
making a determination as to 
whether the activity is a business 
or hobby. For instance, if you 
keep businesslike books and 
records or if you have quit a job 
in order to conduct the activity, 
those items would be viewed by 
your agent as indicating a busi- 
ness activity. The extent to which 
there are elements of personal 
pleasure or recreation involved in 
the activity will be viewed nega- 
tively in making the determina- 
tion. 

You can see that you don’t 
have to be very successful in order 


to meet the presumption. Theo- 
retically, if you had a net income 
of $10 in years three and four, 
you would meet the presumption 
even if you suffered thousands of 
dollars of losses in the other 
years. Remember, however, that 
the presumption is merely that. 
The IRS can rebut the presump- 
tion even if it is met. 

The presumption itself creates 
important tax-planning consider- 
ations. If you are contemplating 
purchasing a life subscription to 
Kilobaud , you might wish to wait 
until the end of December before 
writing the check. If it looks like 
you are going to have $100 of in- 
come in the year, it will behoove 
you to wait until the beginning of 
January before writing out the 
check. Otherwise you would lose 
what might count as one of the 
two profit years required. You 
also want to guard against being 
over aggressive with respect to 
taking deductions. You might 
bootstrap yourself right out of 
the presumption. 

As always, I have greatly sim- 
plified the issues involved. If you 
are making a little money on the 
side using your computer and 
think you might qualify for these 
benefits, you should consult your 
accountant or tax attorney. 

Kilobaud Legal /Business Forum 
c/o Ken Widelitz 
10960 Wilshire Blvd., Suite 1504 
Los Angeles CA 90024 


„ NEW 

Products 


(from page 13) 

new expansion board, which al- 
lows its VIP personal computer 
to provide video displays in eight 
colors. RCA’s basic VIP unit has 
heretofore been limited to black 
and white display on a video 
monitor or, through an external 
modulator, onto a standard tele- 
vision set. 

The VP-590 Color Board, 
which retails for $69, allows the 
user to select one of three back- 
ground colors for his display; he 
then specifies one of eight fore- 
ground colors for each of 64 
screen areas. Any bit turned on in 
an area will be displayed in the 
foreground color, while *‘off” 
bits in the area will display the 
background color. Both fore- 
ground and background colors 
can be changed at any time. 

Software support for the 


VP-590 is provided through 
CHIP-8C, a color graphics lan- 
guage which is upward compati- 
ble with the CHIP-8 language 
used on the present VIP. The 
VP-590 plugs directly into a 
socket provided on both existing 
and future VIP units. The VIP 
personal computer contains 2K 
of RAM, a ROM operating sys- 
tem, an audio cassette interface 
and a video interface. Input is 
through a 16-key keypad. The 
unit is completely assembled and 
has a suggested list price of $249. 

RCA COSMAC VIP Market- 
ing, New Holland Avenue, Lan- 
caster PA 17604 


Digital Trainer 


Now you can train students 
without previous electronics 
background or improve your own 
ability for digital electronic-re- 
lated assignments with the Model 
100 Broder Logic Trainer from 
L. J. Broder Enterprises, Inc., 
3192 Darvany Dr., Dallas TX 
75220. 

The digital trainer comes with 
40 digital logic problems that in- 
clude all the logic gates, flip- 
flops, positive- and negative-edge 
triggered devices and master- 
slave clocking, as well as preset 
and clear functions with logic 
“1” and “0” being active. Switch 
circuit and Venn diagram prob- 
lems, as well as BCD and binary 
counting modes, are included. 
Physical logic state manipulation 
and the visual display make for 
fast and retained learning. Ex- 
tremely practical problems are 
related to computers, communi- 
cations, etc. 

The trainer improves and 
grades the ability of technicians, 
designers, engineers, technical 
writers, buyers, etc. In operation 
the student manipulates compo- 
nent logic states using the 8 logic 


switches. Solving a problem re- 
quires logic switch manipulation 
to force a logic “1” at the prob- 
lem card output which will turn 
on the designated bar indicator. 

A manual and a 9 V battery are 
included. The trainer requires no 
wire or IC manipulation. Cost is 
$69.95. 


Visable Memory for the KIM 


Micro Technology Unlimited 
announces Visable Memory, a 
low-cost high resolution graphic 
display device designed specifi- 
cally for the KIM-1. The MTU 
Visable Memory, an 8K memory 
add-on to the Commodore 
KIM-1 system, includes the cir- 
cuitry to simultaneously display 
the memory contents as 64,000 
dots on a TV monitor. You merely 
connect the board in parallel with 
the expansion connector on the 
KIM-1 with two wires also con- 
necting to the application connec- 
tor. 

No modifications to the KIM-1 
itself are necessary. The KIM-1 
continues to run at full speed with 
no wait states and no software 
overhead or CPU time required 
to refresh the display. Also, there 
is no snow or other visible inter- 
ference on the screen when the 
display memory is being accessed 
or changed by the KIM CPU. 

The basic display format is 200 
lines of 320 dots per line. With 
the optional character display 
package, up to 18 lines of 40 up- 
per and lowercase characters with 
true descenders can be displayed. 
As many as 53 characters per line 
are possible with some sacrifice in 
character generation speed. With 
alternate font tables (5x9 is in- 
cluded in the optional software 
package), characters of varying 

(continued on page 117) 




The Broder Logic Trainer. 
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Introducing 
the simple 
TRS-80 Up-grade 



Fast, easy, guaranteed 
expansion to 16K 
at less than half the 
price of Radio Shack. 


Available now, only $140 

Order from your favorite retailer. If by 
chance he hasn’t stocked them yet we’ll ship 
him your Kit right away. 


Ithaca Audio makes 
it simple 

No false starts and finding you need 
some little item or special tool. Our'Kit 
contains all the parts: 8 prime dynamic 
RAMs and a complete set of preprogrammed 
jumpers. No matter which model you have 
(even if you later purchase Level II software), 
you’re covered. 


Complete Instructions 

Our easy-to-follow directions cut instal- 
lation time to just minutes. You can do it 
yourself — with no soldering! All you need is 
a household screwdriver. 


100% Guarantee 

Like our kit, simple: if a part ever fails, we 
replace if, FREE. 


For technical assistance call or write to: 

1 ITHACA 

AUDIO 

2 Phone: 607/273-3271 

P.O. Box 91 Ithaca, New York 14850 

Available off-the-shelf at these fine computer dealers. 

AL: Huntsville: Computerland, 3020 University Drive, N.W., (205) 539-1200. CA: Berkeley. Byte Shop, 1514 University Ave., (415)845-6366. Marina DelRay: Base 2, 1 3480 Beach A ve., 
(213) 822-4499. Mt. View. Digital Deli. 80 W. El Camino, (415) 961-2670. DE: Newark: Computerland of Delaware, Astro Shopping Center, Kirkwood Highway, (303) 738-9656. FL: 
Tampa: Microcomputer Systems, 144 South Dale Mabry, (813) 879-4301. IL: Niles: Computerland, 9511 North Milwaukee Ave., (312) 967-1714. Oak Lawn: Computerland, 10935 
South Cicero Ave., (31 2) 422-8080. KS: Overland Park: Personal Computer Center, 3819 West 95th St., (913) 649-5942. Wichita: Computer Systems Design, 906 North Main St., (316) 
265-1120. KY: Louisville. Computerland, 813-B Lyndon Lane, (502) 425-8308. MA: Cambridge: Computer Shop, 288 Norfolk St., (617) 661-2670. MD: Rockville: Computerland, 
1 6065 Frederick Rd., (301) 948-7676. Ml: Royal Oak: Computer Mart, 1 800 W. 14 Mile Rd„ (313) 576-0900. NJ: Budd Lake. Computer Lab of New Jersey, 141 Route 46, (201 ) 691-1984 
Clark: S-100, 7 White Place, (201) 382-1318. Iselin. Computer Mart of New Jersey, 501 Route 27, (201) 283-0600. Succasunna: Computer Hut, 15 Route 10, (201) 584-4977. NY: Buffalo: 
Computerland, 1612 Niagara Falls Blvd., (716) 836-6511. Dewitt: Computer Enterprises, 3470 Erie Blvd. E., (315) 637-6208. Ithaca: Computerland of Ithaca, 225 Elmira Road. (607) 277- 
4888. New York City: Computer Mart of NY, 118 Madison Ave., (212) 686-7923 Johnson City: Micro World, NYPENN Trade Center, RM 217, 435 Main Street, (607) 798-9800 OH: 
Cincinnati: Digital Design, 7694 Comargo Rd., (513) 561-6733. Dayton: Computer Solutions, 1932 Brown St., (513) 223-2348. OK: Oklahoma City: Micronics. 2834 N.W. 39th St., 
(405) 942-8152. TX: Austin: Computerland, Shoal Creek Plaza, 3300 Anderson Lane, (512) 452-5701. Houston: Houston Computer Mart, 8029 Gulf Freeway, (713) 649-4188. UT: 
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A Sensible Alternative 


if you’re seeking low-cost hard copy, you might be interested in the “third alternative.” 


Kenneth Aird 
208 Be lie wood Dr. 

N. Syracuse NY 13212 

T he first thing I wanted after 
I got my SOL up and run- 
ning was a printer that would 
allow me to make permanent 
records of programs, plots, 
memory dumps or anything 
else I could display on my 


monitor screen. For program 
listings, a fast-line printer was 
best, and several thermal print- 
ers were available at a reason- 
able price. However, I wanted 
typewriter-quality printing so I 
could edit term papers, letters 
or manuscripts that, except for 
the absence of errors, would be 
indistinguishable from manual- 
ly typed ones. 

There are several types of 


printers that meet this require- 
ment. If you have money to 
burn, a daisy-wheel printer, 
such as the Diablo, will give you 
speeds up to 55 characters per 
second with bidirectional print- 
ing and character spacing to a 
hundredth of an inch. If your 
budget is more modest, you 
can get an IBM Selectric with 
adapter hardware for $1300 or a 
used Selectric I/O writer and in- 


terface for around $800 to 
$ 1000 . 

I chose a third alternative— a 
used punch-tape typewriter, 
based on the Selectric mecha- 
nism such as those made by 
Dura/ltel, with an interface that 
I designed. I hope this article 
will be helpful to those who 
also decide on this third alter- 
native. 

The used Dura Mach 10, 
which I purchased for $500, in- 
cludes a Selectric typewriter 
and an eight-hole paper-tape 
punch and reader, which is the 
key to the interface as well as 
being handy for trading pro- 
grams with other hobbyists 
whose systems cannot read 
your cassette tapes. 

When I bought the machine, 
the seller told me it had an 8-bit 
parallel interface. This turned 
out to consist of two connec- 
tors for an auxiliary paper-tape 
punch and reader probably 
used for merging a tape list of 
names and addresses with a 
form letter on a tape loop. The 
connectors are standard min- 
iature female sockets— 25 pin 
for the auxiliary punch and 37 
pin for the auxiliary reader; but 
the electrical interface is hardly 
standard— except, I hope, with- 
in the Dura line. 

This article is the result of 



Ken Aird in his article-writing workshop. Everything is within easy reach. Headphones aid in finding 
files on cassette. 
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35 V GATEO CAM I 



Fig. 1. Section of the wiring diagram for the Dura Mach 10. 


hours of experimentation and 
staring at the circuit diagrams, 
which I was lucky enough to get 
with the unit. 

Design Considerations 

The primary limitations that 
influenced my interface design 
were limited funds, limited 
electronic-design experience 
and limited patience. At the 
time, $500 was the most I was 
willing to pay for hard copy, and 
I did not relish the thought of 
paying another $200 or so just 
to connect it to my computer. 
Although I understand digital 
logic fairly well, I have had little 
experience in practical design, 
but enough to convince me that 
even a very simple design can 
take a lot of work to implement. 

This knowledge, combined 
with my intrinsic lack of pa- 
tience, influenced me to design 
the simplest possible interface, 
even if it lacked some of the 
features I might like. This de- 
cision was also compatible 
with my third requirement: low 
cost. 


sions. The interface would be 
driven from a parallel port to 
eliminate serial-to-parallel con- 
version hardware and allow 
software control of timing. The 
Dura would be used for output 
only; no attempt would be 
made to use the Selectric key- 
board as an input device. This 
was no problem since the SOL 
has a nice keyboard for typing 
text, programs, etc. 

The Dura uses an extended 
version of the Binary Coded 
Decimal code— some Duras 
use Selectric correspondence 
code— and I decided to do the 
conversion from ASCII with a 
program rather than to add 
hardware. 

This might cause a problem 
for people who program in 
BASIC and do not have access 
to the output routines of their 
BASIC interpreter. However, it 



CAM 2 


is usually possible to patch in 
your own output routine, an op- 
tion which the SOL monitor ex- 
plicitly provides. An advantage 
of this approach is that any 
type ball can be used, simply by 
changing the conversion pro- 
gram. 

I decided to use the paper- 
tape reader’s circuitry to take 
full advantage of the decoding 
and timing logic built into the 
Dura. This means that when- 
ever you use the printer, the 
reader must be running to pro- 
vide timing signals from the 
reader’s cam switches. 

Finally, to safeguard against 
damage to my computer from 
the 125 volts used for most of 
the relay logic in the Dura, I 
decided to optically isolate all 
signal lines between the com- 
puter side and the printer side 
of the interface. 


The Circuit 

A portion of the Dura Mach 
10 circuit diagram is shown in 
Fiq 1. When the paper-tape 
reader is operating normally, 
the photocell connected to pin 
8 of the preamp reverse biases 
the input transistor (Q1) when- 
ever there is a hole in the tape 
allowing light to energize it. 

This turns off the second 
transistor (Q2), and its high col- 
lector voltage forward biases 
the output transistor (Q3>. 
which energizes relays K10" 
K138 and K131. These relays 
form part of the decoding logic 
that operates the proper sole- 
noids to print the character or 
operate the function that the 
code represents. 

The shaft on the reader, 
driven by a gear on the main 
Selectric drive shaft, has two 
cams that operate timing 
switches, Cam 1 and Cam 2. 
The Cam 1 switch, shown in the 
upper left corner of Fig. 1, gates 
the 35 volt supply for the reader 
amplifiers and logic relays, en- 
suring that the solenoids are 
not actuated until the paper 
tape is in position for the next 
character. 

The Cam 2 switch supplies 
power to the paper-tape punch 
solenoids. The reader performs 
a complete cycle in a little less 
than 65 milliseconds (ms), al- 
lowing the printer to operate at 
its maximum speed of 15.4 
characters per second. 

The exact timing of the cam 
switches is shown in Fig. 2. At 
the end of a cycle, the reader 
advances the tape sprocket 
one position and stops. To print 
the next character it must be 
started again by a solenoid- 
operated clutch. This clutch is 
powered by an interlock circuit 
that ensures the previous oper- 
ation, which may take a vari- 
able amount of time such as in 
a tab or carriage return, is com- 


Design 

The factors listed above led 
to the following design deci- 
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Fig. 2. Timing diagram for the reader cam switches and the interface driver. 
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pleted first. 

My interface takes advan- 
tage of the reader circuitry by 
using the photocell amplifiers 
and relay decoding logic to in- 
put codes, and the reader cam 
switches to gate the printer 
solenoids and provide a Device 
Ready signal. Pins 1 to 8 of the 
37-pin auxiliary reader socket 
provide access to the second 
stage of the photocell ampli- 
fiers as shown in Fig. 1. If you 
disable the reader lamps or 
cover the cells with a piece of 
blank paper tape to keep the 
photocells dark, then Q2 is nor- 
mally forward biased, and the 
interface only needs to ground 
it to simulate a hole in the tape. 

The 35 V gated by Cam 1 is 
ideal as a Device Ready signal 
since it turns on exactly when 
the code is first needed, and 
never until the reader is running 
and the printer is ready for 
another character. 

The interface circuit, shown 
in Fig. 3, uses these facts to 
allow an extremely simple, yet 


effective, system. The positive 
supplies, grounds and signal 
lines are all either separate or 
isolated by optocouplers, thus 
providing safety and minimiz- 
ing interference from the noise 
caused by the many high- 
voltage inductors and relay 
contacts in the Dura. 

Each bit of the computer’s 
parallel port is connected in 
series with the light-emitting 
diode (LED) of an optocoupler 
and a current-limiting resistor 
to a 5 volt regulated supply. A 
higher-value resistor may work 
if you have more than one de- 
vice on your port and the inter- 
face is loading it too heavily. 

The photo-transistor side of 
each optocoupler shorts the 
second stage of an amplifier to 
ground whenever the LED is 
conducting. This means that a 
zero on the parallel port, which 
causes the diode to conduct, 
simulates a hole in the paper 
tape. 

Also, since the collector of 
the optocoupler’s output tran- 



Fig. 3. Schematic of the interface. 



My text editor displays the manuscript on the SOL monitor as it is 
typed. 


sistor is not biased, the paper- 
tape reader can be used nor- 
mally if the 5 V supply is turned 
off or all ones are placed on the 
parallel port. 

The Device Ready signal is 
derived by passing the 35 V 
gated by Cam 1 through the in- 
put of an optocoupler with a 
10k current-limiting resistor. 
The output transistor’s collec- 
tor is biased toward 5 V and 
grounded by a ready signal giv- 
ing the inverted External Device 
Ready specified in the SOL in- 
terface definition. 

Construction 

I constructed the interface 
on a standard Vector board 
with a 44-pin edge connector 
available from Radio Shack or 
electronics distributors. I used 
ordinary wire-wrap sockets and 
Vector Slit ’N Wrap wiring 
soldered directly to the edge 
connector pads and solder- 
wrapped to the resistor leads. 

The 7805 voltage regulator 
mounted on the board with a 
makeshift heat sink (not recom- 
mended) was originally 
powered from the 35 V supply 
of the Dura. Since this pushed 
the input voltage limits of the 
regulator, and noise occurred 
on the common ground line, I 
am now using a separate 5 V 
supply I had for use in exper- 
iments. 

I recommend powering the 
regulator from either the 8 V 
filtered supply of your comput- 
er or any regulated 5 V supply 
you have handy. The eight 


LEDs are not required, but give 
a quick indication of what is ac- 
tually on the parallel port, and 
are very handy for pinning 
down the cause of malfunc- 
tions. 

I can’t help much with sourc- 
es for parts, since most of mine 
were scrap. The optoisolators 
were test devices from General 
Electric. They are GE type 
H1 1 A, which is equivalent to 
type 4N26. (The optocoupler is 
an LED and a phototransistor 
packaged together with a trans- 
parent insulating material be- 
tween them.) The breakdown 
voltage between the diode and 
the transistor is over 1000 volts, 
which is more than even the 
Dura generates. 

I had trouble finding a 37-pin 
plug, but they are available for 
around $10 from makers such 
as Cinch and Amphenol. Also 
try Ron Jenkins, whom I men- 
tion at the end of the article. 
The cable to hook up to my 
computer is 50-conductor tele- 
phone cable ripped out of an of- 
fice where a new phone system 
was being installed! I guess I’m 
just lucky. 

The Driver Program 

What is a driver program? 
One of the first programs writ- 
ten for any computer is a stan- 
dardized input/output program. 
Often it is included in the moni- 
tor in read-only memory sup- 
plied with your computer. With 
such a program, every other 
program that needs to access a 
device simply makes a stan- 
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dard call to the monitor, which 
then passes the data to or from 
the device via a small routine 
called the driver. 

This way if you buy a new 
printer, your application pro- 
grams don’t have to be 
changed. All you do is write a 
new driver routine, which takes 
care of testing the status flags 
and sending data to the correct 
port. In this case, the driver also 
takes care of code conversion 
from ASCII (which your pro- 
grams require) to BCD (which 
the Dura requires). 

To use this driver your pro- 
gram simply moves the ASCII 
code you want to print into reg- 
ister B and calls the driver at 
the location labeled DURA. The 
driver looks this code up in its 
tables and, if it is a printing 
character, waits until the Dura 
is ready to print and then out- 
puts the correct Dura code. 
Since the Selectric uses upper- 
case and lowercase, the driver 
will sometimes output a shift 
code first to rotate the type ball 
to the side of the desired letter. 

This version of the driver 
works with the IBM 927 type 
ball. Certain characters not on 
the ball, but common in BASIC 
programs— namely, <, > and 
t— are simulated by LT, GT and 


*\ respectively. Also, some 
characters will print in upper- 
case or lowercase. To avoid 
your wasting time with unnec- 
essary shifts, these characters 
are included in the table of 
special codes and output— no 
need to check what case the 
Dura is in. 

The main conversion table is 
a list of the Dura codes for all 
the ASCII codes in order from 
32, the first printing code, to 
128, the last ASCII code. By try- 
ing all possible codes, it should 
be easy to build a conversion 
table for any type ball, whether 
it is BCD or correspondence 
coded. The special routines will 
also have to be modified, of 
course. 

I stated earlier that a parallel 
port is used to allow software 
control of timing. Fig. 2 shows 
that the driver puts the Dura 
code on the port as soon as 
Cam switch 1 closes, and 
leaves it there for 40 ms. This 
ensures that the code is there 
for as long as the printer logic 
is enabled, but leaves enough 
time for the calling program to 
send another character before 
the Dura is ready for the next 
cycle. 

In fact, your program has 
about 20 ms to call the driver 


with the next character. If it 
takes longer, the driver may be 
called in the middle of a cycle 
and the Dura’s relay logic may 
not have time to register the 
code. This results in erratic 
printing. 

One solution might be to 
have the driver wait for a not- 
ready-to-ready transition, en- 
suring that it is at the start of a 
cycle, before putting the code 
on the port. I have tried this 
with little success— maybe be- 
cause the Cam switches 
bounce each time they close, 
turning on and off many times. 

There are ways to get around 
this, and you may want to ex- 
periment with them. I would be 
very pleased to learn of any 
solution you come up with. In 
the meantime, most of my pro- 
grams have no trouble coming 
up with the next character in 20 
ms, so I am in no hurry. I do find 
that it helps to output a couple 
of shift codes before printing, 
which gets the program syn- 
chronized with the Dura and 
makes sure it is shifted cor- 
rectly. 

The program listings are for 
an 8080 processor and are as- 
sembled at a location that hap- 
pens to be free in the SOL sys- 
tem memory. It should be easy 


to relocate to any memory loca- 
tion. I must warn you that the 
program has not actually been 
assembled by me— I have no 
assembler yet— so I cannot 
guarantee that it will assemble 
correctly. However, the object 
code has been checked against 
a dump of the working program. 

The ASCII entry outputs data 
in ASCII without conversion, 
except inversion for proper 
polarity. This is used with the 
non-print feature of the Dura to 
punch paper tapes to be read 
on other machines. 

Certain ASCII codes are also 
Dura control codes, such as 
print-restore, which should 
cause the typer to start printing 
again, but, for some reason, 
they do not seem to interfere 
with my punching ASCII tapes. 
I would be interested in other 
people’s experiences with this 
feature. 

Other than relocation and 
changing the tables for differ- 
ent type balls, the only changes 
you should have to make in the 
driver are in the PRINT routine. 
There, the parallel port number, 
status port number and Device 
Ready bit mask will have to be 
changed to match your I/O 
hardware. 

For those with a different 
processor, I hope that the flow- 
chart of Fig. 4, along with the 
tables in the listing, will make it 
fairly easy to write your own 
version of the driver. Only two 
registers (A and B) plus the 
stack are used explicitly, so the 
program should be easy to 
write for any machine. 

There are a few tricks in the 
program that may need further 
explanation. It is clear from the 
flowchart that all paths even- 
tually lead to the point at the 
top right corner, which is la- 
beled PRINT in the listing. 
Rather than use three bytes for 
an explicit jump instruction at 
the end of each special routine, 
I pushed the address of PRINT 
onto the stack at the very begin- 
ning of the program so that a 
subsequent return instruction, 
which uses only one byte, has 
the same effect as a jump to 
PRINT. 

In the table of special codes, 
SPTAB, each code is followed 
by the address of the routine to 



Typing the manuscript. Note the justified right margin. 
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The interface at work. 
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Fig. 4. Flowchart of the interface driver program. 


be executed when that code is 
encountered. Since the special 
routines are short, and all fit in 
well under 256 bytes, I decided 
to use a single-byte relative ad- 
dress instead of the two-byte 
absolute address. 

When the driver finds a 
match in the table, it gets the 
relative address from the table 
and adds it to the address of 
the first special routine for the 
actual address of the desired 
routine. The PCHL instruction 
loads the program counter with 
the address just calculated, ef- 
fectively doing a jump to the 
special routine. 

When the driver has to out- 
put a shift code to put the Dura 
in the correct case, I cannot 
simply load the Dura shift code 
and call PRINT because PRINT 
assumes it is always the last 
routine called and restores the 
registers from the stack before 
returning. 

Instead, I use a trick called a 
recursive call, which has many 
other more sophisticated uses 
that I won’t go into here. Essen- 
tially, the driver calls itself to 
output the shift code. If the pro- 
gram stored any variables in 
fixed locations, this could 
cause problems — because 
when it returned to itself it 
might have changed their 
values. 

This is done intentionally 
with the CASE variable, which 
should be changed when the 
status of the Dura changes. A 
variable, such as CASE, stored 
in a fixed location that can be 
looked at by any subroutine is 
called global. The value of reg- 
ister A, which is the converted 
code to be output after the 
shift, is a local variable. 

When I call the driver recur- 
sively I don’t want it to change 
the value of A, even though I 
know the program must change 
A since it is the same program! 
This problem is handled in a 
familiar way. 

At the beginning of the driv- 
er, all the registers, which in 
this case include all the local 
variables, are pushed on the 
stack. At the end of the routine 
they are popped off again and 
have the same value as when 
the routine was called. This is 
true even when the caller is the 


subroutine itself. 

In the special routines that 
output two character codes, I 
mix the recursive call for the 
first character with the RET 
trick which jumps to PRINT for 
the second character. Since the 
call to DURA needs the ASCII 
code while PRINT needs the 
converted Dura code, I use two 
different codes for the asterisk, 
which can be quite confusing. 

Tricky code such as this can 
be hard to understand and 
modify. It only saves a few 
bytes— about 50 in this pro- 
gram— and requires a line of 
explanation for each byte 
saved. However, I believe it is 
justified for a program such as 
this, which will probably be 
used with every other program 
and will not require frequent 
modification. 

In fact, the driver may be 
used so much you will want to 
put it in read-only memory. This 
is easy to do, since only one 
byte of the program, CASE, is 
changed by the program and 
thus must be in RAM. Still you 
may want the conversion table 
and special routines in RAM so 
you can change type balls 
easily. 

Pitfalls 

I hope that all Dura or Itel 
units of the same vintage as 
mine use the same interface for 
their auxiliary reader. However, 
even if this is the case, it is 
essential to have a set of wiring 
diagrams for your unit because 
many different options and fea- 
tures have been added at 
various times. At some time, 
you will need to debug a prob- 
lem with your unit, which will be 
nearly impossible without 
these diagrams. 

I learned the hard way that 
operation of the paper-tape 
reader requires the installation 
of several jumpers on the aux- 
iliary reader socket. Three of 
them, pins 11-12, 17-18 and 
9-31, are shown in Fig. 1. A 
jumper between pins 16-34 may 
be needed to turn on the reader 
lamps if you want to actually 
read paper tapes. The lamps 
are not needed for the interface 
and must be blocked with an 
opaque piece of paper if they 
are on. 
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The complete interface. Large metal con- 
nector plugs into the Dura. Smaller one 
goes to the SOL parallel port. Box with 3 
binder posts is 5 V power supply. 



Top view of the interface circuit board. 
Empty sockets are wired to the edge con- 
nector pads for easy wire-wrap modifica- 
tions. 



Bottom view of the interface circuit board 
showing Slit ' N Wrap wiring methods. 


Some of these jumpers may 
be hard-wired inside the Dura 
on the actual circuit boards. 
The model and serial numbers 
of my unit are given in the driver 
listing. How much they will tell 
you depends on how much you 
know about Duras. 

If the Dura is shifted into up- 
percase by the interface and 
then turned off, it will stay in 
uppercase, and no amount of 
fiddling with the shift key will 
help. I’ve read that you can play 
with the mechanism inside and 
get it to shift down, but I find 
that it is easier to just output a 
lowercase shift from a program. 

This assumes, of course, 
that you have a working inter- 
face. If not, you can make a 
paper tape of all lowercase 
shifts by turning the punch on 
and off while shifting up and 
down. 

When you are through wiring 
your interface and are all ready 
to power up, stop! Get some 
sleep. Then double- and triple- 
check your wiring and measure 
the voltages to ground on all of 
the pins of the computer’s in- 
terface connector before plug- 
ging in to the computer. There 
are many pins on the auxiliary 
reader socket with high volt- 
ages— some 125 V— that will 
fry a lot of expensive chips if 
you short them to ground by 
mistake. 

Also note in Fig. 1 several 
places to tap into ground, in- 
cluding pins 35, 22 and 17. If 
you use any of them except 17, 
you will find 125 V on your sig- 
nal lines when the reader is not 
running. This is because the 
ground on the preamps is con- 
nected via the coil on the Start 


relay to 125 V, and it sneaks 
through the 10k resistor to the 
interface input. 

This is OK if your ground is 
also at 125 V, but if you use an 
actual 0 V ground, you will have 
problems. The worst you can do 
is blow some optoisolators. 

Conclusion 

There are alternatives for the 
hobbyist who wants high-quali- 
ty hard copy. I believe that my 
choice is still the cheapest, 
especially if you sacrifice fea- 
tures in favor of low cost. I want 
to acknowledge a lot of help I 
have received from Ron Jen- 
kins of Sirius Micro Systems, 
4490 Sirius Ave., Lompoc CA 
93436. He has provided me with 
wiring diagrams, manuals, 
parts and valuable advice. 

He is marketing a Dura inter- 
face that will control the timing 
of the typer by simulating the 
reader cams with reed relays 
and will have several options 
for interfacing to the computer. 

I don’t know if he plans to offer 
hardware code conversion at 
this time. I suggest you write to 
him if you don’t want to go to 
thetroubleof building yourown 
interface. Of course, you will 
have to pay more, but if you 
have more money than time, go 
right ahead. 

Now that you have a high- 
quality printer, what about the 
software to fancy-edit letters 
and papers? Well, the manu- 
script for this article, as well as 
the listings of the driver, were 
edited on my SOL using a pro- 
gram I wrote. 

This allows me to move the 
cursor to any point in the text 
with four keys for right, left, up 


and down; insert or delete text 
at any point with the existing 
text moving out of the way be- 
fore my eyes; print the text on 
my Dura with automatic indent- 
ing and right justification; and 
accomplish many other fea- 
tures which I won’t describe 
here because they are the sub- 
ject of my next article. 

If you don’t want to wait for 


my article, a similar program is 
available for $100 from Michael 
Shrayer, 3901 Los Feliz Boule- 
vard, Los Angeles CA 90027. 
With the combination of a Se- 
lectric printer and a good video 
editing program, you can make 
your micro into a word-process- 
ing machine superior to many 
commercial ones costing over 
$10,000. H 


Program Listing. 

* Driver Routine for Dura Mach 10 

* 

* by Kenneth A i rd 

* 

* This version Is written for use with the Processor 

* Technology SOL-20 with SOLOS monitor and the BCD 

* encoded version of the Dura model 133038 serial 

* #9957. The eight bits of the SOL parallel output 

* port (FD hex) drive the eight bits of the Dura paper 

* tape reader circuits. A zero on the parallel port 

* simulates a hole in the paper tape while a one 

* represents no hole. The ASCII code in register B is 

* first converted to the corresponding BCD code and 

* then output to the port when the Dura signals that 

* it is ready for another character via the External 

* Device Ready flag which is bit 2 (0=LSB / 7=MSB) . of 

* the status port (FA hex) on the SOL. This bit is 

* zero when the Dura is ready for another character 

* and one when it is busy typing or not turned on. Bit 

* 7 of the Dura code in the conversion table is a one 

* if the character is upper case and zero if it is 

* lower case. The driver keeps track of whether the 

* Dura is in upper or lower case, and outputs a shift 

* code when required. An ASCII 01 code (start of 

* heading) is output as a lower case shift and a 02 

* code (start of text) as an upper case shift. It is 

* advisable whenever possible to output two shift 

* codes every time you start printing with the Dura 

* using this interface. This does two things. First, 

* it makes sure the Dura is shifted into the case 

* which the driver thinks it is in and second, it 

* synchronizes the program with the typer and assures 

* that the program will be ready with a new character 

* as soon as the Dura finishes printing the last one. 

* This assumes that the program can supply data as 

* fast as the Dura can print it, as it must for 

* reliable results wi th this timing method. The ASCII 

* code 13 (x-off) outputs a Dura stop code which 

* causes the paper tape reader (and therefore the 

* printer) to stop. A special table is included for 

* those characters which will print in upper or lower 

* case, such as the period, and for some ASCII codes 

* which are not on the IBM number 927 type ball but 

* which can be simulated with multiple characters, 

* such as the greater-than arrow. This table is 

* consulted before looking in the main table, and if 

* the code is found there the special routine 

* associated with it is executed instead of the 

* standard conversion and output. Non-printing codes 

* result In no action being taken by the driver. This 

* assembly starts at location CA6F, just after the 

* part of the SOL system memory used by SOLOS. 


27 


CA6F 

00 



CASE 

DB 

0 

Current shift flag. The only byte 





* 



that must be In RAM. 

CA70 

F5 



DURA 

PUSH 

PSW 

Enter here. Save registers. 

CA7 1 

C5 




PUSH 

B 


CA7 2 

D5 




PUSH 

D 


CA73 

E5 




PUSH 

H 


CA74 

21 

AF 

CA 


LX 1 

H,PRl NT 

Driver always ends with PRINT routine. 

CA77 

E5 




PUSH 

H 

Now a RET will jump to PRINT. 

CA7 8 

16 

00 



MV 1 

D,0 

DE used to add E to HL using DAD D. 





* Search the 

table of special codes for B and go to special 





* routine If 

found . 


CA7A 

3 E 

7F 



MV 1 

A / 7FH 

Strip bit 7 from ASCI 1. 

CA7C 

AO 




ANA 

B 


CA7D 

47 




MOV 

B/ A 

Save back in B. 

CA7E 

21 

E5 

CA 


LX 1 

H,SPTAB- 

1 Table of special codes and routines. 

CA81 

23 



CMPSP 

1 NX 

H 

Poi nt to next code . 

CA8 2 

7 E 




MOV 

A,M 

Next code in A. 

CA8 3 

FE 

FF 



CPI 

OFFH 

Table end marked by FF. 

CA85 

CA 

93 

CA 


JZ 

NOTSP 

Not a special character? 

CA88 

B8 




CMP 

B 

Character in table match B? 

CA89 

23 




1 NX 

H 

Point to special routine address. 

CA8A 

C2 

81 

CA 


JNZ 

CMPSP 

No match. Try the next one. 

CA8D 

5 E 




MOV 

E, M 

Get relative address of special routine 

CA8E 

21 

00 

CB 


LX 1 

H,SPRTN 

Get base address of special routines. 

CA9 1 

19 




DAD 

D 

Calculate absolute address of routine. 

CA92 

E9 




PCHL 


Branch to the special routine. 





* Use the ASCII code in 

B as an index into the Dura code table. 





* 1 f a 

shift 

is required, output the proper shift code, then 





* go to 

PRINT 

with the 

Dura code in A. 

CA93 

CD 

D8 

CA 

NOTSP 

CALL 

CONVT 

Returns address of the Dura code in HL. 

CA96 

3A 

6F 

CA 


LDA 

CASE 

Bit 7 is current shift position. 





* 



l=Upper case. 0=Lower case. 

CA99 

AE 




XRA 

M 

XOR leaves 0 if same, 1 if different. 

CA9A 

E6 

80 



ANI 

80H 

Only bit 7 is important. 

CA9C 

CA 

AB 

CA 


JZ 

OUT 

Is shift position correct? 

CA9F 

7 E 




MOV 

A,M 

Get Dura code to be printed. 

CAAO 

07 




RLC 


Get case bit in carry. 

CAA1 

06 

02 



MV 1 

B,USCOD 

Upper case shift code. 

CAA3 

DA 

A8 

CA 


JC 

SHIFT 

If upper case character, shift up. 

CAA6 

06 

01 



MV 1 

B, DSCOD 

Lower case shift code. 

CAA8 

CD 

70 

CA 

SHIFT 

CALL 

DURA 

Recursive call will do special 





* 



routine for shift code. 

CAAB 

7E 



OUT 

MOV 

A, M 

Get Dura code back. 

CAAC 

F6 

80 



OR 1 

8 OH 

All Dura codes have a one in bit 7. 








(except carriage return). 

CAAE 

C9 




RET 


Go to PRINT (address saved on stack). 





♦Wait 

till the Dura is 

ready, then output the Dura code in A 





* just 

long enough for 

the relay logic to latch. 

CAAF 

47 



PRINT 

MOV 

B,A 

Save code in B. 

CABO 

FE 

80 



CPI 

8 OH 

Check for non-printing code. 

CAB2 

CA 

C6 

CA 


JZ 

GOBACK 

Do nothing. 

CAB5 

DB 

FA 


READY 

IN 

0FAH 

Read parallel status port. 

CAB7 

E6 

04 



ANI 

4 

Bit 3 is External Device Ready. 

CAB9 

C2 

B5 

CA 


JNZ 

READY 

Loop until printer is ready. 

CABC 

78 




MOV 

A, B 

Put code on parallel port. 

CABD 

D3 

FD 



OUT 

0 FDH 


CABF 

CD 

AO 

CB 


CALL 

DEBNC 

Wait 40 milliseconds. 

CAC2 

3E 

FF 



MV 1 

A, OFFH 

Clear para 1 1 e 1 port . 

CAC4 

D3 

FD 



OUT 

0 FDH 


CAC6 

El 



GOBACK 

POP 

H 

Restore registers. 

CAC7 

D1 




POP 

D 


CAC8 

Cl 




POP 

B 


CAC9 

FI 




POP 

PSW 


CACA 

C9 




RET 


Done with this character. 





* 



Return to caller. 





* Enter 

here 

to output 

unconverted ASCII for punch tape. 


* The value OFFH in the first byte marks the end of the table. 


CAE6 

01 

SPTAB 

DB 

DSCOD 

Lower case shift. 

CAE7 

1C 


DB 

DS-SPRTN 


CAE8 

02 


DB 

USCOD 

Upper case shift. 

CAE9 

23 


DB 

US-SPRTN 


CAEA 

0D 


DB 

ODH 

Carriage Return. 

CAEB 

2B 


DB 

CR-SPRTN 


CAEC 

20 


DB 

2 OH 

Space . 

CAED 

2E 


DB 

SP-SPRTN 


CAEE 

08 


DB 

08 

Backspace . 

CAEF 

31 


DB 

BS-SPRTN 


CAF0 

09 


DB 

09 

Tabul ate . 

CAF1 

34 


DB 

TAB-SPRTN 


CAF2 

2C 


DB 

2CH 

t 

CAF3 

37 


DB 

COMA-SPRTN 

CAF4 

2E 


DB 

2EH 

. 

CAF5 

3A 


DB 

PER-SPRTN 


CAF6 

3C 


DB 

3CH 

Less Than. 

CAF7 

00 


DB 

LT-SPRTN 


CAF8 

3E 


DB 

3EH 

Greater Than. 

CAF9 

0A 


DB 

GT-SPRTN 


CAFA 

5E 


DB 

5EH 

Up arrow (exponential). 

CAFB 

14 


DB 

POWER-SPRTN 

CAFC 

13 


DB 

13H 

X-OFF . (stop code ) . 

CAFD 

3D 


DB 

STOP-SPRTN 

CAFE 

FF 


DB 

OFFH 

End of table. 

CAFF 

00 


DB 

0 

Spare room. 



DSCOD 

EQU 

01 

ASCII 01 Interpreted as down-shl 



USCOD 

EQU 

02 

ASCII 03 interpreted as up-shift 



* Table 

of Dura codes. The ASCII code minus 32 is 



* the index of 

the corresponding Dura code in the table. 



* Bit 7 

of the 

Dura code 

is a one if it is an upper case 



* character and a zero it 

it is lower case. 



* By replacing 

this table 

and making appropriate changes 



* in the special routines 

any type bal 1 can be 



* used. 

This table is for 

■ the IBM #927 BCD encoded ball. 

CB40 

00 

CTAB 

DB 

000H 

Space 

CB41 

A4 


DB 

0A4H 

I 

CB42 

F8 


DB 

0F8H 

n 

CB43 

60 


DB 

060H 

# 

CB44 

24 


DB 

024H 

$ 

CB45 

EA 


DB 

0EAH 

% 

CB46 

OF 


DB 

00FH 

& 

CB47 

E9 


DB 

0E9H 

i 

CB48 

E6 


DB 

0E6H 

( 

CB49 

DF 


DB 

0DFH 

) 

CB4A 

F7 


DB 

0 F7H 

* 

CB4B 

8 F 


DB 

0 8 FH 

+ 

CB4C 

44 


DB 

044H 

/ 

CB4D 

3F 


DB 

0 3FH 

- 

CB4E 

14 


DB 

0 14H 


CB4F 

4E 


DB 

0 4EH 

/ 

CB5 0 

5F 


DB 

05 FH 

0 

CB5 1 

7E 


DB 

0 7EH 

1 

CB5 2 

7D 


DB 

07DH 

2 

CB5 3 

6C 


DB 

06CH 

3 

CB54 

7B 


DB 

07BH 

4 

CB55 

6A 


DB 

06AH 

5 

CB56 

69 


DB 

069H 

6 

CB57 

78 


DB 

078H 

7 

CB58 

77 


DB 

077H 

8 

CB59 

66 


DB 

066H 

9 

CB5A 

FB 


DB 

0 FBH 


CB5B 

EC 


DB 

0ECH 

; 

CB5C 

00 


DB 

00 

Less Than 

CB5D 

FE 


DB 

0FEH 

= 

CB5E 

00 


DB 

00 

Greater Than 

CB5F 

CE 


DB 

0CEH 

? 

CB60 

42 


DB 

042H 

9 

CB61 

9E 


DB 

09EH 

A 


* May not work on some Dura machines due to conflict with Du 

* control codes such as print-restore. 


CACB 

F5 



ASCI 1 

PUSH 

PSW 

Save registers. 

CACC 

C5 




PUSH 

B 


CACD 

D5 




PUSH 

D 


CACE 

E5 




PUSH 

H 


CACF 

78 




MOV 

A, B 

Get ASC I 1 code in A . 

CADO 

2F 




CMA 


Make a one punch a hole. 

CADI 

C3 

AF 

CA 


JMP 

PRINT 

Output the code to the Dura. 

CAD4 





DS 

4 

Spare room for fixes. 





* Return in HL the address of the Dura code for the ASCII 





* code 

in B. 

If the ASCII code is non-printing, return the 





* address of DEL which 

has a value of zero. 

CAD8 

3E 

20 


CONVT 

MV 1 

A, 20H 

Less than 32 is non-printing. 

CADA 

B8 




CMP 

B 

CADB 

FA 

E0 

CA 


JM 

INDEX 

Non-printing code? 

CADE 

06 

7F 



MV 1 

B , 7FH 

Yes, make it a DEL. 

CAEO 

58 



INDEX 

MOV 

E,B 

Put ASCI 1 in DE. 

CAE1 

21 

20 

CB 


LX 1 

H,CTAB- 

20H Code table starts at 32. 

CAE4 

19 




DAD 

D 

Add code to table base address. 

CAE5 

C9 




RET 


Address of Dura code is In HL. 





* 

* Special routines for 

Comma, Period, Space, Backspace, 





* Carriage Return and 

Tabulate which print in upper 





* or lower case, for Shift and Stop codes, and for 





* Less 

Than, Greater Than and Exponential arrows 





* which 

pr 1 nt 

as LT, GT and ** respectively. 





SPRTN 

EQU 

$ 

Base address of special routines. 

CB00 

06 

4C 


LT 

MV 1 

B, • L • 

Print LT. 

CB02 

CD 

70 

CA 


CALL 

DURA 

Recursive call prints L. 

CB05 

3E 

DC 



MV I 

A, 0DCH 

Dura code for T. 

CB07 

C9 




RET > 


Go to PRINT. 

CB08 





DS 

2 

Spare bytes. 

CBOA 

06 

47 


GT 

MV 1 

B, *G* 

Print GT. 

CBOC 

CD 

70 

CA 


CALL 

DURA 

Recursive call prints G. 

CBOF 

3E 

DC 



MV 1 

A, 0DCH 

Dura code for T. 

CB11 

C9 




RET 


Go to PRINT. 

CB12 





DS 

2 

Spare bytes. 

CB14 

06 

2A 


POWER 

MV 1 

B, 

Print ** for up arrow. 

CB16 

CD 

70 

CA 


CALL 

DURA 

Recursive call prints *. 

CB19 

3E 

F7 



MV 1 

A,0F7H 

Dura code for *. 

CB1B 

C9 




RET 


Go to PRINT. 

CB1C 

AF 



DS 

XRA 

A 

Lower case shift. 

CB1D 

32 

6F 

CA 


STA 

CASE 

Set case flag. 

CB20 

3 E 

85 



MV 1 

A, 85H 

Dura down shift code. 

CB22 

C9 




RET 


Go output it. 

CB23 

3E 

80 


US 

MV 1 

A,80H 

Upper case shift. , 

CB25 

32 

6F 

CA 


STA 

CASE 

Set case flag. 

CB28 

3E 

83 



MV I 

A, 83H 

Dura upshift code. 

CB2A 

C9 




RET 


Go output i t . 

CB2B 

3E 

7F 


CR 

MV 1 

A, 7FH 

Carriage Return code. 

CB2D 

C9 




RET 


CB2E 

3 E 

EF 


SP 

MV 1 

A, 0EFH 

Space code. 

CB30 

C9 




RET 



CB31 

3E 

D5 


BS 

MV l 

A, 0D5H 

Backspace code. 

CB33 

C 9 




RET 



CB34 

3E 

Cl 


TAB 

MV 1 

A, 0C1H 

Tabulate code. 

CB36 

C9 




RET 



CB37 

3E 

C4 


COMA 

MV 1 

A, 0C4H 

, code. 

CB39 

C9 




RET 



CB3A 

3E 

94 


PER 

MV 1 

A, 94H 

. code. 

CB3C 

C9 




RET 



CB3D 

3 E 

74 


STOP 

MV f 

A, 7 4H 

Dura stop code. 

CB3F 

C9 




RET 




* Table of special routines. Each entry is two bytes. 

* First byte is ASCII code. Second byte is the address of 

* the routine for that code relative to SPRTN . 

* Adding the second byte to SPRTN gives the absolute address 


CB62 

9D 

DB 

09DH 

B 

CB63 

8C 

DB 

08CH 

C 

CB64 

9B 

DB 

09BH 

D 

CB65 

8A 

DB 

08AH 

E 

CB66 

89 

DB 

089H 

F 

CB67 

98 

DB 

098H 

G 

CB68 

97 

DB 

097H 

H 

CB69 

86 

DB 

086H 

1 

CB6A 

AE 

DB 

0AEH 

J 

CB6B 

AD 

DB 

0ADH 

K 

CB6C 

BC 

DB 

0BCH 

L 

CB6D 

AB 

DB 

0ABH 

M 

CB6E 

BA 

DB 

0BAH 

N 

CB6F 

B9 

DB 

0 B9H 

0 

CB70 

A8 

DB 

0A8H 

P 

CB71 

A7 

DB 

0A7H 

Q 

CB72 

B6 

DB 

0B6H 

R 

CB73 

CD 

DB 

0CDH 

S 

CB74 

DC 

DB 

0DCH 

T 

CB75 

CB 

DB 

0CBH 

U 

CB76 

DA 

DB 

0DAH 

V 

CB77 

D9 

DB 

0D9H 

w 

CB78 

C8 

DB 

0C8H 

X 

CB79 

C7 

DB 

0C7H 

Y 

CB7A 

D6 

DB 

0D6H 

Z 

CB7B 

E6 

DB 

0E6H 

Left bracket prints as ( 

CB7C 

6F 

DB 

06FH 

Backslash 

CB7D 

DF 

DB 

0DFH 

Right bracket prints as ) 

CB7E 

00 

DB 

00 

Up arrow 

CB7F 

BF 

DB 

0BFH 

Underscore 

CB80 

E9 

DB 

0E9H 

i 

CB81 

IE 

DB 

01EH 

a 

CB8 2 

ID 

DB 

01DH 

b 

CB83 

OC 

DB 

00CH 

c 

CB84 

IB 

DB 

0 1BH 

d 

CB85 

0A 

DB 

00AH 

e 

CB86 

09 

DB 

009H 

f 

CB87 

18 

DB 

018H 

g 

CB88 

17 

DB 

0 17H 

h 

CB89 

06 

DB 

006H 

i 

CB8A 

2E 

DB 

02EH 

j 

CB8B 

2D 

DB 

02DH 

k 

CB8C 

3C 

DB 

03CH 

1 

CB8D 

2B 

DB 

02BH 

m 

CB8E 

3A 

DB 

03AH 

n 

CB8F 

39 

DB 

039H 

o 

CB90 

28 

DB 

028H 

P 

CB91 

27 

DB 

027H 

d 

CB92 

36 

DB 

036H 

r 

CB93 

4D 

DB 

04DH 

s 

CB94 

5C 

DB 

05CH 

t 

CB95 

4B 

DB 

04BH 

u 

CB96 

5A 

DB 

05AH 

V 

CB97 

59 

DB 

059H 

w 

CB98 

48 

DB 

048H 

X 

CB99 

47 

DB 

047H 

y 

CB9A 

56 

DB 

056H 

z 

CB9B 

E6 

DB 

0E6H 

Left brace prints as ( 

CB9C 

A4 

DB 

0A4H 

Vertical bar prints as I 

CB9D 

DF 

DB 

0DF 0 

Right brace prints as ) 

CB9E 

00 

DB 

00 

Not sign non-printing 

CB9F 

00 

DB 

* 

00 

DEL non-printing 


* Programmed loop for a delay of about 40 milliseconds 

* Assumes an 8080 with a 2 MHz clock and no Interrupts 


CBA0 

0E 

15 


DEBNC 

MV 1 

C, 21 

1.3 mi 1 1 iseconds/ 1 oop 

CBA2 

3E 

FF 


TIMER 

MV l 

A, 255 

Inner loop count. 

CBA4 

3D 



COUNT 

OCR 

A 

7.5 ml croseconds/ 1 oop 

CBA5 

C2 

A4 

CB 


JNZ 

COUNT 

End of inner loop. 

CBA8 

0D 




DCR 

C 


CBA9 

C2 

A2 

CB 


JNZ 

TIMER 

End of outer loop. 

CBAC 

C9 




RET 




Bernard G. Fehringer 
38148 Road 49 
Peetz CO 80747 

A “Gift” That 
Keeps on Giving 


Thoughts of Christmas past can lead to an ongoing present. 


Time: Christmas day 1976. 
Place: Brother-in-law's house. 
Present: Brother-in-law and 
two college-professor friends. 

D id you see the price of a 
Pong game is down to 
30 bucks?" 

"Yeah, l wouldn't mind 
having one." 

"But I think I'd get tired 
of playing it pretty soon. I'd 
really like to have a computer 
so I could play Star Trek." 

That's me swerving the 
conversation to a favorite 
subject. Before I quit my job 
as a patent attorney to take 
over my father's farm, I had 
designed a file-management 
system for my company's 
patent records. To familiarize 
me with the capabilities of 
computers and to allow me to 
converse intelligently with a 
walking computer peripheral 
called a programmer, the 
company sent me to a FOR- 
TRAN IV programming 
course. The bug bit me hard, 
and I wrote and ran programs 
whenever I could. But, when 
you quit the company, you 
quit its computer. 

So, I sat on the tractor and 
pined, dreaming a lot and 
talking about the day com- 
puters would be affordable to 
a wheat farmer in a down 
market. Meanwhile, back to 
Christmas day: 

"One of my computer- 
freak buddies at the college 
told me there's a place in 
Denver where you can buy a 
small computer for a few 
hundred dollars that can play 
games and help run your 
home." 


If I had been a cat, my 
ears would have perked up so 
fast there would have been a 
sonic boom — was my dream 
a reality in the present? 

My brother-in-law didn't 
know the name of the store, 
but he would find out for me. 
Three weeks later, I was in 
Denver. A few phone calls to 
firms listed in the Yellow 
Pages got me the name of the 
Byte Shop. I beat a path 
straight to their door. 

The moment I looked 
around the display room I 
knew I was in over my head. I 
didn't have the foggiest idea 
what components were need- 
ed to make a working system 
or what brand of computer I 
would like, and I told the 
salesman so. Without batting 
an eye, he walked me to the 
publications rack and recom- 
mended some books and 
magazines to get me started. 
Twenty dollars lighter, I 
headed home to many hours 
of reading. 

TTL? CMOS? RAM? 
ROM? PROM? EPROM? 
Thank God the man talked 
me into buying a dictionary. I 
sent in readers' service cards, 
pored over the brochures and 
looked in the dictionary. I 
thought I'd never understand 
it all. RS-232? 20 mA loop? 
How do I interface this with 
that? 

Slowly, however, it began 
to make sense. What made 
the most sense was that the 
system I was beginning to 
envision was incompatible 
with my budget. Despair. 
Think! The only way is to get 
someone else to help pay for 


it. In the middle of the boon- 
docks? Who? 

Time: March 1977. 

Place: My car. 

Present: Grain-elevator man- 
ager. 

"That computer service 
gives me more headaches than 
it's worth. They make so 
many mistakes keypunching. 
We'll have to switch to an 
on-line service so we can do 
our own keypunching." 

The light bulb goes on. 
TIMESHARING!! Put a ter- 
minal in the elevator and 
hook it to my computer by 
telephone. 

Oh boy! Now, what do I 
need besides a modem (a 
word I had seen in an ad) and 
a terminal? I read some more 
and wrote letters to manufac- 
turers describing what I 
wanted to do. More bro- 
chures arrived, but very little 
specific guidance. I talked to 
my cousin, who wrote the 
programs for the computer 
service the elevator is now 
using. Their 8-bit computer 
has 16K of memory and a 
megabyte disk (probably 
won't need that for one cus- 
tomer). He had showed me a 
console with a floppy disk, 
which some of the brochures 
had described. One floppy 
disk should hold all the neces- 
sary information. But the 
way their business is expand- 
ing I will probably need a 
dual-disk system. 

So, based on my meager 
knowledge, I decided that my 
system should have a mini- 
mum of 16K RAM, a dual 
floppy disk system, a printer. 


TV terminals for my home 
and the elevator, the modems 
to connect the elevator to my 
computer, and perhaps the 
most difficult part — a private 
telephone line. 

Now let's look at the price 
lists and make a comparative 
table. One manufacturer 
stood out above all others in 
terms of value per dollar. So I 
figured the total price tag; 
added in a fudge factor, in- 
terest and maintenance; as- 
sumed a three year payout; 
and told the elevator manager 
I could set him up for $250 
per month plus the cost of 
the forms to print his state- 
ments. Now his ears perked 
up. That was $350 per month 
less than the other on-line 
service he could buy. He 
didn't even want to wait until 
fall so I could have more time 
to work on the system. I got 
him calmed down and ex- 
tended the time frame. 

Fright! Paralyzing fright!! 
I had never programmed in 
BASIC. Could I handle such a 
complex job? I sent for 
books, studied every program 
in the magazines and started 
flowcharting. I wished for a 
computer so I could test 
some programs. 

You may call this a dream, 
but I know that within six 
months I will have someone 
else paying for my hobby. 
There must be thousands of 
potential customers who 
would be more than happy to 
help pay for your computer. 
Start looking around. Anyone 
with an inventory or 
accounts-receivable problem 
is a prime candidate. But take 
a word of warning from a 
lawyer; get a signed contract 
before you lay out the bucks 
for the equipment and a re- 
mote terminal. 

The first month or so, 
there are bound to be prob- 
lems. Don't let the customer 
back out before he has a 
chance to become familiar 
with the system. Keep him 
happy and adjust the rental 
during these problem times. 
Remember, you are a sales- 
man backing up your war- 
ranty. Think how you would 
want to be treated. ■ 
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SPIHTERM 


T.M. 


FASTER THAN THE DEVIL! at 55 characters per second. 

More characters- up to 128 on an interchangeable print thimble. 
Longer life with a print thimble that gives over 30,000,000 impressions. 
Quieter at 60 dB with hinged covers on, and 67 dB with covers off. 



We started with the revolutionary NEC Spinwriter*, added proportional spacing, and BEHOLD! . . . 
a complete input/output word processing printer! 


All this, plus many standard features enable the SPINTERM to outperform other printers in this range 
of capabilities. 

For instance, the forms length control provides 99 choices of 
lines. You can select 6 or 8 lines per inch. You have 6 baud 
rates at 110, 150, 200, 300, 600 and 1200. Industry standard 
RS-232 interfaces contain a built-in self test. The quality of 
print can't be beat for it's uniform impression, even through an 
original and 5 copies. The numeric keypad is standard, along 
with full ASCII keyboard. You have a choice of ribbon styles, 
each in a snap-on cartridge. And we can supply an optional full 
word processing software package. 

We've barely scratched the surface of outstanding features 
which are standard on the SPINTERM. So write us, or call your 
dealer for complete details. 


INPUT/OUTPUT UNLIMITED, INC. 

13762 Victory Boulevard 
Van Nuys, California 91401 ^130 

(Ol o\ QQ7.77Q1 

"Trademark of NEC Information Systems, lnc. v 



Ribbon and thimble changes are fast and 
easy. 



lS Reader Service—see page 147 
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(Name withheld by request) 


The Art of Generating 
Expense Reports 


Have fun, fun, fun without also having martini, martini, martini. 


N o, I am not trying to 
cheat on expense re- 
ports for the company I 
work; I am playing the game 
by their own rules: I'm just 
trying to make my work a 
little easier. Another way of 
looking at it is that this pro- 
gram is a practical use for a 
random number generator, 
something other than the 
usual guessing game. 

Expense reports aren't bad 
for a one-day or two-day trip. 
But imagine a three-week, 
four-week or even a two- 
month expense report! 
Enough to drive you up a 
proverbial wall. I guess on 


that big one it took me two 
days of adding columns and 
rows to make everything add 
up correctly (and with luck 
to the amount of the advance 
I had left). Sure, the idea of 
writing down everything you 
spend for meals in a little 
book is OK for about a week. 
Then the entries start to get 
messy and a day or two late 
as Motel Syndrome settles in. 
(What? Eat at a hamburger 
joint and then have Fun, Fun, 
Fun at night? Well, maybe 
once in awhile.) 

Let's look at the company 
rules for expense reports. 


1. Receipts are needed for 

rooms. 

2. Receipts are needed for car 
rental. 

3. Receipts are needed for 

gasoline. 

4. Receipts are not needed 

for meals (our ace in the 

hole). 

5. Meals should average about 
$1 5 a day, depending on area. 

6. Meals should be reasonably 
priced. 

7. No expenses allowed (on 
my level) for Fun, Fun, Fun. 

8. All the horizontal (daily) 
rows must add up. 

9. All vertical rows must add 
up. 


10. Spending too little will 
mess up your buddies on 
their next trip. 

The Program 

I do not pretend that this 
program is so successful that 
it can't be recoded to be 
more compact and more effi- 
cient. Here's how it works. 

Number of days will deter- 
mine the size of the array in 
the DIMension statement. 
Horizontal elements, 0 to 5, 
are for date, breakfast, lunch, 
dinner, room and special 
values. The starting date 
(MM, DD, YY) will fill in the 
zero element of the array 
with the date. Included is a 
correction for leap years if 
YY is divisible by 4. 

Room rates are variable in 
steps based on the number of 
days you dictate. (Re- 
member, on the last day you 
didn't sleep in a motel, you 
were flying home.) 

If you say (Y)es to the 
standard meal deductions you 
will accept the following: 
Breakfast averages $1.50 ± 
.20 for ±3 increments; Lunch 
averages $2.50 ± .50 for ±3 
increments; Dinner averages 
$6.50 ± 0.75 for ±3 incre- 
ments. If you say (N)o, then 
you will use your own aver- 
ages, slop values and del 
values. Whether you choose 


#OF DAYS; 3 


REASON OF PURCHASE ? TAXI 

START DATE MM,DD,YY? 8,1,77 

UNACCOUNTABLES ARE 253.22 

REPORT WILL COVER 8/1/1977 TO 8/3/1977 

EXEC MODE 

STARTING DOLLARS YOU HAD? 700 

? D 

DOLLARS YOU ENDED UP WITH? 354.78 

DATE YOU WISH DISPLAYED MM,DD? 8,1 

ROOM RATE? 25 


B=1.70 L=3.00 D=8.00 R=25.00 S=0.00 

if OF DAYS AT RATE 25.00? 2 

CHANGE VALUE (Y)ES OR (N)0? Y 

DAYS REMAINING 1 


B/L/D/R/S ? B 

ROOM RATE? 0 


NEW VALUE IS ? 0 

#OF DAYS AT RATE 

0.00? 1 

B=0.00 L=3.00 D=8.00 R=25.00 S=0.00 

STANDARD MEAL DEDUCTIONS (Y)ES OR (N)O? Y 

CHANGE VALUE (Y)ES OR (N)O? N 

TOTALS 


EXEC MODE 

B=4.50 L=7.50 

D-22.50 R=50.00 S=0.00 

? I 



UNACCOUNTABLES ARE $254.92 

START VALUE 

= 700.00 

REDUCE UNACCOUNTABLES TO WHAT VALUE? 230 

END VALUE 

=354.78 

ITERATING BY 2.76 

TOTAL NOW 

= 84.50 

ITERATING BY .31 

UNACCOUNTED 

=260.72 

ITERATING BY .04 



ITERATING BY .01 

EXEC MODE 



P=PRINT REPORT 

S=SPECIAL 

TOTALS 

C=CHANGE MEALS 

X=RE-RANDOMIZE MEALS 

B=9.03 L=16.85 D=31.84 R=50.00 S=7.50 

D=DISPLAY DATE 

?=COMMANDS AGAIN 

START VALUE =700.00 

R=ROOM RATE 

I=ITERATIVE MEAL INCREASE 

END VALUE =354.78 

T=TOTALS 

E=END 

TOTAL NOW =115.22 

? S 


UNACCOUNTED =230.00 

DATE OF SPECIAL MM,DD? 8.2 

EXEC MODE 

AMOUNT OF PURCHASE ? 7.50 

? P 


Executive expense report generator. 
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EXPENSE REPORT COVERING 8/1/1977 TO 8/3/1977 


DATE 

BREAK. 

LUNCH 

DINNER 

ROOM 

SPECIAL 

REASON 

TOTAL 

8/01 

0.00 

6.12 

11.12 

25.00 

0.00 


42.24 

8/02 

4.62 

4.12 

11.86 

25.00 

7.50 

TAXI 

53.10 

8/03 

4.41 

6.61 

8.86 

0.00 

0.00 


19.88 

3 DAYS 

9.03 

16.85 

31.84 

50.00 

7.50 


115.22 


START VALUE 
END VALUE 
TOTAL NOW 
UNACCOUNTED 


=700.00 

=354.78 

=115.22 

=230.00 


Expense report covering 8/1/77 to 8/3/77. 


the standard deductions or 
your own, the matrix will be 
randomly filled in with values 
for the three meals. 

The program has an EXEC 
MODE. Its special commands 
are: 

PRINT REPORT (P). Will 
generate a complete matrix 
with horizontal and vertical 
totals, including a total re- 
port. 

SPECIAL (S). Allows you to 
insert items such as laundry, 
taxi, etc., by a given date. 
CHANGE MEALS(C). Allows 
a positive or negative vertical 
increase on the meal of your 
choice (e.g., all the dinners 
should be increased about 
$1.50 more). This change 
happens on all nonzero meals. 
RE-RANDOM/ZE MEALS 
(X). Means that you have 
decided after all to take the 
(N)o path for the standard 
meal deductions. 

DISPLAY DATE (D). Allows 
you to change any of the five 
variable elements. This is how 
you zero a meal (e.g., break- 
fast for the first day was zero 
since you didn't fly out til 9 
am). 

COMMANDS AGA/N(?J. Re- 
prints the commands in case 
you get mixed up. 

ROOM RATE(R). Allows a 
complete overhaul of the 
room-rate structure (better 
have receipts). 

Other commands include 
TOTALS (T) and END (E) 
ITERATIVE MEAL IN- 
CREASE (!) is perhaps the 


most interesting command. 
If, for example, your unac- 
countables are $280.56 and 
you would like to reduce this 
item to $250.00 (because 
you're too cheap to make up 
the difference), the command 
will calculate how much to 
add to all nonzero meals so 
that the total unaccountables 
will be what you have speci- 
fied. This portion of the pro- 
gram takes time and will go 
through three or four passes 


until it gets the unaccount- 
ables to your specified values. 
Relax and watch the lights 
blink. Remember, the alter- 
native is to run the horizontal 
and vertical sums with a cal- 
culator ... or pay. 

Remarks 

The program was written 
in Altair 8K BASIC (for the 
680b). Floating-point 
numbers tend to be a prob- 
lem, especially when you're 


trying to get rows and 
columns to add up to the 
penny. For this reason, all 
values are carried as an 
integer value, 100 times the 
printed value. The Q, Q$ sub- 
routine at line 2280 is a 
method of columnizing 
dollars and cents values in 
lieu of a PRINT USING state- 
ment. 

Eat at the hamburger 
stand; then you can afford to 
have fun, fun, fun. ■ 


Program listing. 

10 PRINT:PRINT 

20 PRINTTAB(15)f‘ EXECUTIVE EXPENSE REPORT GENERATOR” 

30 PRINT:PRINT 

40 DAT A3 1,28, 3 1,30, 3 1,30, 31, 31, 30, 31, 30, 31 
50 CLEAR1000 
60 INPUT** #OF DAYS” ;DY 
70 DIMA(DY,5),R$(DY),MZ(12) 

80 INPUT** START DATE MM, DD, YY”;MM, DD, YY 
90 D1$=RIGHT$(STR$(MM),LEN(STR$(MM))-1 )+“ / ” 

100 Dl$=Dl$+RIGHT$(STR$(DD),LEN(STR$(DD»-l)+‘‘/19 , ’ 

110 D1$=D1$+RIGHT$(STR$( YY),LEN(STR$(YY))-1) 

120 IFMM > 120RDD > 310R ABS(INT(MM» <> MMOR ABS(INT(DD» <> DDTHEN 80 
130 F0RN=1T012:READMZ(N):NEXT:IFINT(YY/4)=YY/4THENMZ(2)=29 
140 N=1 

150 FORNl=DDTOMZ(MM): A(N,0)=MM*100+N1 
160 N=N+1:IFN >DYTHEN190 

170 NEXTN1:DD=1:MM=MM+1:IFMM=13THENMM=1:YY=YY+1 
180 GOTO 150 

190 D2$=RIG HT$(STR $(MM),LEN(STR $(MM))-l)+“/” 

200 D2$=D2$+RIGHT$(STR$(Nl),LEN(STR$(Nl))-l)+“/19” 

210 D2$=D2$+RIGHT$(STR$(YY),LEN(STR$(YY)>1) 

220 PRINT*‘REPORT WILL COVER ”;D1$;“ TO ”0)2$ 

230 INPUT“STARTING DOLLARS YOU HAD”;SD 
240 INPUT“DOLLARS YOU ENDED UP WITH”;EV 
250 SD=INT(100*SD):EV=INT(100* EV) 

260 C=0 

270 INPUT‘‘ROOM RATE”;RR:RR=INT(100*RR):Q=RR:R=6 
280 PRINT” #OF DAYS AT RATE ”;:GOSUB2280:INPUT T 
290 IFC+T > DYTHENPRINT‘‘IMPOSSIBLE START OVER”:GOTO260 
300 FORN=lTOT: A((C+N),4)=RR :NEXTN 

310 C=C+T:IFC<DYTHENPRINT‘‘D AYS REMAINING ”;DY-C:GOTO270 
320 IFFL <> 0THEN680 

330 INPUT* ‘STANDARD MEAL DEDUCTIONS (Y)ES OR (N)0”;T$ 

340 IFT$=‘*N”THEN380 
350 IFT$ <>‘‘Y”THEN330 

360 AB=1.5:AL=2.5:AD=6.5:BS=.2:LS=.5:DS=.75:D1=-3:D2=3 
370 GOTO600 

380 INPUT*‘A VERAGE BREAKFAST $1.50 (Y)ES OR (N)0”jT$ 

390 IFT$=”Y”THENAB=1.5:GOTO420 
400 IFT$ <>‘‘N”THEN380 

410 INPUT* ‘AVER AGE BREAKFAST WAS ”;AB 
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£ 420 INPUT “AVER AGE LUNCH WAS $2.50 (Y)ES OR (N)0”;T$ 

430 IFT$=“Y’ ’THEN AL=2. 5:GOTO460 

440 IFT$ <> “N”THEN420 

450 INPUT “AVER AGE LUNCH WAS ”;AL 

460 INPUT** AVER AGE DINNER WAS $6.50 (Y)ES OR (N)0”;T$ 

470 IF T$=“ Y”THENAD=6.5:GOTO500 
480 IFT$ <> “N”THEN460 
490 INPUT* ‘AVERAGE DINNER WAS ”;AD 
500 PRINT“SLOP RANGES ARE:” 

510 INPUT“BRE AKFAST =.20 LUNCH =.50 DINNER *.75 (Y)ES OR (N)0”;T$ 
520 IFT$=*‘Y”THENBS=.2:LS=.5:DS=.7 5:GOTO550 
530 IFT$ <> “N”THEN 510 

540 INPUT“SLOP RANGES ARE BB,LL,DD”;BS,LS,DS 
550 IFF L=0THENT$=“Y”: GOTO 570 

560 INPUT“DEL VALUES OF -3 AND +3 OK? (Y)ES OR (N)0”;T$ 

570 IFT$=“Y ,, THENDl=-3: D2=3:GOTO600 
580 IFT$ <> “N”THEN560 

590 INPUT“P LEASE SUPPLY DEL VALUES -D,+D”;D1,D2: IFD1 >0THEND1=-D1 
600 FORN=lTODY 

610 GOSUB1130:A(N,1)=AB+INT(100*R*BS)/100 

620 A(N,1)=INT(100*A(N,1» 

630 GOSUB1130: A(N,2)=AL+INT(100*R*LS)/100 
640 A(N,2)=INT(100*A(N,2)) 

650 GOSUB1130: A(N,3)=AD+INT(100* R*DS)/100 
660 A(N,3)=INT(100*A(N,3>) 

670 NEXTN 

680 GOSUB900:GOSUB1000 
690 PRINT 

700 PRINT“EXEC MODE” 

710 IFFL <> 0THEN780 
720 FL=1 

730 PRINT* *P=PRINT REPORT 
740 PRINT*‘C= CHANGE MEALS 
750 PRINT“D=DISPLA Y DATE 
760 PRINT“R=ROOM RATE 
770 PRINT“T=TOTALS 
780 INPUTT$ 

790 IFT$=“P”THENNULL3:GOTO1190 
800 IFT$=*‘S”THEN1 560 
810 IFT$=“C”THEN1720 
820 IFT$=“X”THEN380 
830 IFT$=“D”THEN1830 
840 IFT$=“?”THEN730 
850 IFT$=“R”THEN 260 
860 IFT$=“I”THEN2090 

870 IFT$=“T”THENGOSUB900:GO^ UB1 000: GO TO 700 
880 IFT$=“E”THENSTOP 
890 PRINT** ** ERROR **”:FL=0: GOTO 700 
900 BT=0:LT=0:DT=0:RT=0:ST=0 
910 FORN=lTODY 
920 BT=BT+A(N,1) 

930 LT= LT+A (N, 2) 

940 DT=DT+A(N, 3) 

950 RT=RT+A(N,4) 

960 ST=ST+A(N,5) 

970 NEXTN 

980 UA=SDb- - MBT+LT+DT+RT+ST+EV) 

990 RETURN 
1000 PRINT*‘TOTALS” 

1010 R=-99 

1020 Q=BT:PRINT“B=”;:GOSUB2280 
1030 Q=LT:PRINT“L=”;:GOSUB2280 
1040 Q=DT:PRINT“D=”;:GOSUB2280 
1050 Q=RT:PRINT“R=”;:GOSUB2280 
1060 Q=ST:PRINT“S=” ;:GOSUB2280:PRINT 
1070 PRINT** START VALUE =”;:Q=SD:GOSUB2280:PRINT 


S=SPECIA L” 

X=RE-R ANDOMIZE MEALS” 
?=COMMANDS AGAIN” 
I=ITERATIVE MEAL INCREASE” 
E=END 


1080 PRINT“END VALUE =”;:Q=EV:GOSUB2280:PRINT 
1090 Q=BT+LT+DT+RT+ST 

1100 PRINT“TOTAL NOW =”;:GOSUB2280:PRINT 

1110 PRINT** UNACCOUNTED =”;:Q=UA:GOSUB2280:PRINT 

1120 RETURN 

1130 R=INT(10*(RND(1))):IFR= 5THEN1130 
1140 IFR > 5THENR=R-5:GOTO 1160 
1150 R=-R 

1160 IFR <0ANDR <D1THEN1130 

1170 IFR >0ANDR >D2THEN1130 

1180 RETURN 

1190 PRINT: PRINT: PRINT 

1200 FORN= 1 TO 15:PRINT“-”;:NEXT: PRINT 

1210 PRINT:PRINT 

1220 PRINTTAB( 10) EXPENSE REPORT CONVERING ”;D1$;“ TO ”;D2$ 

1230 PRINT: PRINT:PRINT 

1240 PRINT“DATE BREAK. LUNCH DINNER ROOM SPECIAL REASON” 
1250 PRINT** TOTAL” 

1260 PRINT 
1270 FORN=lTODY 
1280 L=0 

1290 T$=STR$(A(N,0)) 

1300 PRINTLEFT$(T$,LEN(T$>2);“/”;RIGHT$(T$,2); 

1310 FORK*lTO 5: L=L+A(N,K):NEXTK 
1320 R=5:Q= A(N,1):PRINTTAB(8);:GOSUB2280 
1330 R=6: Q=A(N,2):PRINTTAB(1 5);:GOSUB2280 
1340 R=6: Q=A(N,3):PRINTTAB(23);:GOSUB2280 
1350 R=5:Q=A(N,4):PRINTTAB(31);:GOSUB2280 
1360 R=5:Q=A(N,5):PRINTTAB(39);:GOSUB2280 
1370 PRINTTAB(48); 

1380 IFR$(N) <>“”THENPRINTR$(N); 

1390 R=7:Q=L:PRINTTAB(59) ;:GOSUB 2280: PRINT 
1400 NEXTN 
1410 PRINT 

1420 F0RN=1T065: PRINT“=”;:NEXT: PRINT: PRINT 

1430 GOSUB900 

1440 PRINTDY ;“DAYS”; 

1450 R=6:Q=BT:PRINTTAB(8);:GOSUB2280 
1460 R=6:Q=LT:PRINTTAB(1 5);:GOSUB2280 
1470 R=6:Q=DT:PRINTTAB(23);:GOSUB2280 
1480 R=6: Q=RT:PRINTTAB(31);:GOSUB2280 
1490 R=6:Q=ST:PRINTTAB(39);: GO SUB 2280 

1500 R=6:Q=BT+LT+DT+RT+ST:PRINTTAB(59);:GOSUB2280:PRINT 
1510 PRINT 

1520 GOSUB 1070: PRINT: PRINT 
1530 F0RN=1T015:PRINT“ - ”;:NEXT:PRINT 
1540 PRINT : PRINT: PRINT :PRI NT :PRI NT :NULL0 
1550 GOTO700 

1560 INPUT“DATE OF SPECIAL MM,DD”^VIM,DD:GOSUB2250 
1570 IF E=1 THEN 1560 
1580 IFR$(N)=“”THEN1650 

1590 PRINTMM;“/”;DD;“ SHOWS ”;:Q= A(N,5):GOSUB2280 
1600 PRINT** FOR ”^l$(N) 

1610 PRINT** CHANGE (Y)ES OR (N)O ”;:INPUTT$ 

1620 IFT$=“Y”THEN1650 

1630 IFT$=“N”THEN1 700 

1640 IFT$ <>‘*N”THEN1610 

1650 INPUT** AMOUNT OF PURCHASE ”;A(N,5) 

1660 A(N,5)=INT(100* A(N,5)> 

1670 IF A(N,5)=OTHENR$(N)=“”:GOTO 1700 
1680 INPUT** REASON OF PURCHASE ”;R$(N) 

1690 IFLEN(R$(N» >8THENR$(N)=LEFT$(R$(N),8) 

1700 GOSUB900: Q= UA : PR INT“ UN ACCO UNTABLES ARE ”;:GOSUB2280 
1710 PRINT: GOTO 7 00 

1720 IN PUT** WHICH MEALfeB,bL>OR, D ’’O'S 
1730 IFT$=“B”ORT$=“L”ORT$=“D”THEN17 50 


1740 GOTO 17 20 
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TRS -80 ± TRS -80 
SOFTWARE * HARDWARE 


O mall 

nfeEEMAISIS 

k-7\STEM ^ S51 


THE ELEC TRIC PENCIL WORD PROCESSOR — $99.95 


TRS-232 PRINTER INTERFACE— $39.95 (Assembled and Tested) 


Michael Shrayer’s ELECTRIC PENCIL, highly respected as a superior word 
processor for home computers and small businesses, is now available for the 
TRS-80! In addition to all standard ELECTRIC PENCIL editing and printing 
features, this new version offers a transparent cursor, two key rollover, 
repeating keyboard, upper and lowercase entry and display (after simple 
modification - documentation included) or upper case only in unmodified 
TRS-80' s. THE ELECTRIC PENCIL runs printers using Radio Shack's expansion 
interface or will operate RS-232 and 20-mil current loop printers using our 
TRS232 printer interface. LEVEL- 1 or LEVEL-II 16K computers may be used. 
TOE EUETRIC PENCIL opens a whole new world of practical applications for 
the TRS-80 computer! 


The TRS232 is a self-contained software-driven output port and comes 
complete with cassette software and source listings for driving printers 
from LEVEL-II or DISK BASIC or machine language programs. Diablo, Teletype, 
TI Silent or any RS-232 or 20-mil current loop printer may be used with the 
TRS232. The TRS232 is small (about 1" x 2" x 3") and installs in series 
with the power and cassette cables on your TRS-80 computer. A standard 
DB-25 connector mates with the printer cable. The TRS232 may be left in 
place at all times, since it does not interfere with cassette operation. 
THE ELECTRIC PENCIL and RSM-2D use the TRS232, thus word processing, BASIC, 
and machine language applications are supported! 

PARA-PORT: 2Vz PORT PARALLE L I/O BOARD — $79.95 (Kit) 


* RSM-2D: A NEW MONITOR FOR TRS-80 DISK SYSTEMS !— $29.95 * 

Finally, a monitor for disk users! This new program includes all the 
features of our popular RSM-1S, plus it reads and writes SYSTH4 tapes, has a 
Z-60 BREAKPOINT routine, reads and writes DISK SECTORS directly, and PRINTS 
using either the Radio Shack Interface or our own TRS232! Three versions on 
one disk to load at the top of 16K, 32K or 48K computers. 

R S M -IS : A MACHI NE LAM G CI AG E MONITOR FOR THE TRS-80— $23.95 

RSM-lS provides you with 22 commands which interact directly with the Z-80 
processor in your TRS-80. You may examine your ROM's, test your RAM, enter 
and execute machine language programs, read and write machine language 
tapes, and much more! A SYMBOLIC DUMP command disassembles object code and 
displays it as Zilog standard Z-80 mnemonics! Memory may be displayed in 
HEX or either of two ASCII formats, and can be EDITED, MOVED, EXCHANGED, 
VERIFIED, FILLED, ZEROED, TESTED, or SEARCHED for one or two-byte codes. 
Memory display commands may be stepped with SPACE, or aborted with BREAK. 
Runs in 4K. 


Our parallel port board can be used for driving I£D light displays, reading 
external keyboards, polling sense switches, driving parallel port printers, 
controlling relays for lamps, sprinklers, or any place where control of 
external devices is desired! Included are two latched 8-bit input and 
output ports plus a third 4-bit status port so that full handshaking 
protocol may be established. Requires external 5-volt power supply. 

40/44-6 : SIX-PACK BUFFERED MINI-MOTHE R BOARD— $ 99. 9 5 (kit) 

A fully buffered mother board to operate up to six plug-in boards. Includes 
6 44-pin sockets with card guides, power supply connections, support feet, 
and a 40 pin ribbon cable to connect to the TRS-80 expansion port. Operate 
any of our boards, or use readily available 44-pin breadboards to do your 
own thing! Provisions to allow use of the screen printer or expansion 
interface are included. Available January 1. A single-slot version (order 
40/44-1) is currently available for $24.95 ($19.95 with PARA-PORT) . 

OTH ER TRS-80 PRODUCTS 


AIR RAID: A REAL-TIME TRS-80 SHOOTING GALLERYI— $ 14.95 


AIR RAID is a game where large and small airplanes fly across the screen at 
different altitudes. A ground based missile launcher is pointed and fired 
from the keyboard. Missiles may be guided after launching! Aircraft 
explode dramatically when hit, sometimes destroying other nearby planes! 
Score is tallied for each hit or miss, and the highest score is saved to be 
challenged by other players. AIR RAID provides hours of fun for you, and is 
a super demonstration program for entertaining friends! Runs in 4K. 


* Small System Software * P.O. Box 366 * Newbury Park, Calif. 91320 * 



CHESS: $19-95 
RSL-1: 14.95 
ESP-1: 29.95 
LSP-1: 8.00 
904-1: 6.00 
CVR-1: 6.00 


Microchess 1.5 plays a good game of chess, uses graphics. 
Draw patterns on your screen then play the game of LIFE. 
Editor, assembler, and monitor using INTEL 8080 mnemonics. 
A disassembled listing of LEVEL-1 BASIC with some cooments. 
A fully detailed schematic of the TRS-80 microcomputer. 
Quality dust covers in cloth-backed vinyl to protect your 
keyboard. Colors: Spanish Red, Antique Ivory, Rich Brown. 


All software shipped postpaid with LEVEL I and LEVEL II versions on the same 
cassette. Add shipping for hardware items. (Calif, residents add 6% tax). 


* Small System Software * P.O. Box 366 * Newbury Park, Calif. 91320 * 


Reader Service— see page 147 
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Barry A. Lewis 
11594 Embers Court 
Reston VA 22091 


Deep, Dark Secrets 
of the TRS-80 (Level I) 


Who knows what lurks in the “mind” of the TRS-80? The Shack does know; BL does too. 


W ant to know how to load a 
machine-language cas- 
sette and take control away 
from the Level I ROM? How can 
Level II increase cassette trans- 
fer rate with software? Well, fel- 
low T-BUG users, here are the 
answers you’ve been looking 
for. 

Introduction 

Several features of Radio 
Shack’s TRS-80 microcomputer 
puzzled me for quite some time. 
Among these was the ability to 
load and execute a machine- 
language program. Still another 
was the ability of Level II BASIC 
to increase the cassette trans- 
fer rate from 250 baud to 500 
baud. 

A few months ago I pur- 
chased Radio Shack’s T-BUG 
program. I was determined to 
find out how T-BUG could take 
control of the CPU away from 
the ROM. The first step was to 
find a way to display more 
memory at one time than T-BUG 
allows. The result was a core 
dump routine that displays 64 
locations at a time in both hex 
and ASCII character equiva- 
lence. Pressing “ENTER” 
causes it to scroll the next 16 
locations. 

With the aid of the core 
dump, about 35 percent of the 
ROM was manually disassem- 
bled. Since I had no previous 
experience with the Z-80 or 
8080 machine language, it was 
very tedious work. Therefore, 
the next step was to write a dis- 
assembler. One week later, 
working two or three hours a 
night, I finally finished the dis- 


assembler. 

Now life became a lot sim- 
pler. To step through every in- 
struction in the ROM was easy 
and relatively painless, but 
there was still no clue as to 
“how?” It was easy to see that 
T-BUG does take control of the 
machine— but there are no 
“jump” or “call” statements 
that can get you out of the 
ROM! I was beginning to think 
that there was some magic in- 
volved, when an idea came to 
mind: There is a way to transfer 
control without using a JP or 
CALL! Are you ready for this? 
RETurn!!! That’s right. 

One Mystery Solved 

How? . . . Simple! When the 
computer executes a CALL, it 
pushes the return address onto 
the stack. When it executes a 
RET, it pops the address off the 
stack. Now, what would hap- 
pen if you were to “modify” the 
address that got stored in the 
stack in between the CALL and 
the RET? Right! When the RET 
is executed, control would go 
to whatever address is then in 
the stack. 

This is, indeed, the exact 
technique used by T-BUG (and 
any other programs that are not 
in BASIC). When the TRS-80 is 
powered up (or RESET), the 
stack pointer is initialized to 
4200 h . T-BUG loads into ad- 
dresses 4091 H to 43FD H . If you 
examine the contents of 41FE H 
and 41 FF h you will see the ad- 
dress that was placed into the 
ROM’s stack when the tape 
was loaded (40B1 H ). Thus, 
when the “CLOAD” subroutine 


executes its RETurn instruc- 
tion, control passes to address 
40B1 h (in the T-BUG program). 

So there you have it— all you 
have to do to write your own 
programs that can load and 
take control away from the 
ROM is store the beginning ad- 
dress at 41 FE h and 41 FF H 
(high-order byte to 41FF H ) dur- 
ing the load. Just to get you 
used to this, let’s try a quick, lit- 
tle experiment. 

Enter the listing shown in 
Program A using the T-BUG 
monitor. This program will paint 
the video screen white (same as 
using the SET instruction in 
BASIC); wait about five seconds 
and return control to the 
ROM. (The RST 20H instruction 
at 4409 H is a call to a ROM sub- 
routine that compares the con- 


tents of the DE register with the 
contents of HL.) 

Now that you have that pro- 
gram in core, write it onto cas- 
sette using the following 
T-BUG instruction: 

p 4400 441 B 

Now modify the locations as 
shown below: 

41FE 00 
41 FF 44 

Again, using the “punch” com- 
mand in T-BUG, write these two 
locations onto the tape: 

P 41FE 41 FF 

OK, here we go— rewind the 
recorder and push the MASTER 
RESET on the computer. Now 
that you are back under ROM 
control, enter CLOAD. The com- 
puter should come back with 
“READY” (as though you load- 
ed a BASIC program). Now enter 


4400 

11 00 40 


LD 

DE,4000H 

4403 

21 00 3C 


LD 

HL,3C00H 

4406 

36 BF 

L00P1 

LD 

(HL) ,BFH 

4408 

23 


INC 

HL 

4409 

E7 


RST 

20H 

440A 

38 FA 


JR 

C,L00P1 

440C 

06 05 


LD 

B,05H 

440E 

21 FF FF 

L00P2 

LD 

HL,FFFFH 

4411 

2B 

100P3 

DEC 

HL 

4412 

7C 


LD 

A,H 

4413 

B5 


OR 

L 

4414 

20 FB 


JR 

NZ,L00P3 

4416 

10 F6 


DJNZ 

L00P2 

4418 

C3 00 00 


JP 

ROM 


Program A. This machine-language program will paint the video 
screen white; wait five seconds and return control to the ROM. 
Mnemonics are supplied for reference only. 
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CLOAD again. Presto! A white 
screen! It should stay that way 
for about five seconds and re- 
turn control to BASIC. Isn’t that 
something? 

Applications 

Now, how do we apply this 
knowledge? Well, there are two 
ways. If you wish to write a pro- 
gram that loads into high core 
(for example, my core dump 
routine resides at 7E00 H ), you 
can use the method described 
above. That is, using T-BUG, 
write the program, put it on 
tape, place the starting ad- 
dress in 41 FE h and 41 FF H as 
described and write that out on- 
to the tape. Using this method, 
you will have to enter CLOAD 
twice— the first time will read in 
the program itself; the second 
CLOAD will cause it to execute. 

An alternate method, but one 
that is a little more complex, is 
to write the program to execute 
in low core. To do this, you 
must keep several things in 
mind. First, T-BUG, which is 
used to enter the program, 
resides in low core. Therefore, 
you must enter the program at 
some address above 4400 H , 
block transfer it to where you 
want it (overlaying some or all 
of T-BUG) and record it on tape 
using your own “call” to the 
ROM’s CSAVE routine. There is 
one other consideration to be 
aware of —you must not use ad- 


dress 4090 h as this is used dur- 
ing the cassette I/O operations 
and would be destroyed. (Note: 
The T-BUG starting address of 
4091 H is not a “random” 
choice.) 

Another Enigma- 
Transfer Rates 

Does this seem a little com- 
plicated? I agree. However, a 
little later I will show you a 
practical example of how to use 
this method. In fact, it is direct- 
ly tied in with mystery number 
two: How does Level II provide 
a faster transfer rate? 

One of the other secrets of 
the Level I BASIC ROM that I 
stumbled upon shortly after 
completing the disassembler 
was how the cassette I/O 
works. Actually, the problem 
was: How does Level II increase 
the transfer speed without al- 
tering the hardware? In going 
through the code in the ROM 
for CSAVE (starting at 0F3B H ) 
and CLOAD (at 0EE9 H ), I real- 
ized that the actual I/O com- 
mands were in timing loops. 
Adjusting the delays in the 
loops would increase or de- 
crease transfer rate. 

I copied the cassette I/O rou- 
tines into the RAM (changing 
whatever addresses were nec- 
essary) and applied a highly 
complex, very technical, scien- 
tific algorithm to figure out the 
delay times (in other words— I 


Program B. This program will allow the TRS-80 Level I to produce 
and read cassette tapes at 1000 baud. Note: This is a machine- 
language program— mnemonics and comments are for reference only. 


4EC0 

31 

C0 

40 


LD 

SP ,40C0 


4EC3 

CD 

40 

0B 

WAIT 

CALL 

KEY 10 

WAIT 

4EC6 

28 

FB 



JR 

Z.WAIT 

FOR 

4EC8 

FE 

0D 



CP 

A,0DH 

CARRIAGE 

4ECA 

20 

F7 



JR 

NZ.WAIT 

RETURN 

4ECC 

CD 

E9 

0F 


CALL 

CTON 

TURN ON CASSETTE 

4ECF 

21 

DE 

40 


LD 

HL.40DEH 

SET LOADER 

4ED2 

22 

FE 

41 


LD 

(41FEH) ,HL 

ENTRY POINT 

4ED5 

11 

00 

42 


LD 

DE.4200H 

WRITE LOADER 

4ED8 

CD 

4B 

0F 


CALL 

CSAVE0 

ONTO TAPE 

4EDB 

C3 

3B 

41 


JP 

MYRTN 

GOTO HIGH SPEED WRITE 

4EDE 

31 

C0 

40 

LOAD 

LD 

SP ,40C0H 

LOADER ENTRY POINT 

4EE1 

CD 

40 

0B 

WAIT2 

CALL 

KEY 10 

WAIT 

4EE4 

28 

FB 



JR 

Z.WAIT2 

FOR 

4EE6 

FE 

0D 



CP 

A.0DH 

CARRIAGE 

4EE8 

20 

F7 



JR 

NZ,WAIT2 

RETURN 

4EEA 

CD 

F4 

40 


CALL 

CLOAD 

HIGH SPEED READ 

4EED 

C3 

EC 

0E 


JP 

R0M1 

RETURN TO ROM 

4EF0 

00 

00 

00 00 





4EF4 

CD 

E9 

0F 

CLOAD 

CALL 

CTON 

TURN ON CASSETTE 

4EF7 

D5 




PUSH 

DE 


4EF8 

AF 




XOR 

A 

LOOK FOR 


4EF9 

CD 81 41 

L00P1 CALL 

READ1 

BEGINNING 

4EFC 

FE A5 

CP 

A,A5H 

OF 

4EFE 

20 F9 

JR 

NZ.L00P1 

BLOCK 

4F00 

3E 2A 

LD 

A,2AH 

HERE'S WHERE 

4F02 

32 00 3C 

LD 

(3C00) ,A 

THE TWO ASTERISKS 

4F05 

32 01 3C 

LD 

(3C01) ,A 

COME FROM 

4F08 

CD A1 41 

CALL 

READ8 

READ IN 

4F0B 

57 

LD 

D,A 

BEGIN 

4F0C 

CD A1 41 

CALL 

READ8 

ADDRESS 

4F0F 

5F 

LD 

E,A 

FOR BLOCK 

4F10 

CD A1 41 

CALL 

READ8 

READ IN . 

4F13 

67 

LD 

H,A 

END 

4F14 

CD A1 41 

CALL 

READ8 

ADDRESS 

4F17 

6F 

LD 

L,A 

OF BLOCK 

4F18 

0E 00 

LD 

C.00 

INIT CHECKSUM 

4F1A 

CD A1 41 

L00P2 CALL 

READ8 

READ A BYTE 

4F1D 

12 

LD 

(DE),A 

AND STORE IT 

4F1E 

13 

INC 

DE 


4F1F 

FE 0D 

CP 

A.0DH 

IS IT A CARRIAGE RETURN 

4F21 

20 0A 

JR 

NZ.NOCR 

YES - CONTINUE 

4F23 

F5 

PUSH 

AF 


4F24 

3A 01 3C 

LD 

A,(3C01H) 

IF ASTERISK WAS ON 

4F27 

EE 0A 

XOR 

A,0AH 

TURN IT OFF 

4F29 

32 01 3C 

LD 

(3C01H) ,A 

IF IT WAS OFF 

4F2C 

FI 

POP 

AF 

TURN IT ON 

4F2D 

81 

NOCR ADD 

A t C 

ADD TO CHECKSUM 

4F2E 

4F 

LD 

C,A 

AND SAVE 

4F2F 

E7 

RST 

20H 

ARE WE DONE 

4F30 

30 E8 

JR 

NC,L00P2 

NO - LOOP 2 

4F32 

E5 

PUSH 

HL 


4F33 

CD E4 0F 

CALL 

CTOFF 

TURN OFF TAPE 

4F36 

El 

POP 

HL 

HL - LAST BYTE ADDRESS 

4F37 

D1 

POP 

DE 


4F38 

79 

LD 

A.C 

LOAD CHECKSUM 

4F39 

A7 

AND 

A 

TEST IT 

4F3A 

C9 

RET 


AND RETURN 

4F3B 

CD E9 0F 

MYRTN CALL 

CTON 

TURN ON CASSETTE 

4F3E 

21 00 42 

LD 

HL.4200H 

SET START ADDRESS FOR BASIC 

4F41 

ED 5B 6C 40 

LD 

DE,(406CH) 

GET END ADDRESS 

4F45 

CD 4B 41 

CALL 

SAVE 

HIGH SPEED WRITE 

4F48 

C3 C9 01 

JP 

R0M2 

JUMP BACK TO ROM 

4F4B 

3E 80 

SAVE LD 

A.80H 

WRITE LEADER 

4F4D 

C5 

PUSH 

BC 

OF 128 

4F4E 

08 

L00P3 EX 

AF.AF' 

BYTES OF 

4F4F 

AF 

XOR 

A 

ALL 

4F50 

CD A9 41 

CALL 

RITE 

ZEROES 

4F53 

08 

EX 

AF.AF 1 


4F54 

3D 

DEC 

A 

LOOP UNTIL 

4F55 

20 F7 

JR 

NZ.L00P3 

DONE 

4F57 

3E A5 

LD 

A.A5H 

WRITE OUT 

4F59 

CD A9 41 

CALL 

RITE 

BLOCK INDICATOR 

4F5C 

7C 

LD 

A.H 

WRITE OUT 

4F5D 

CD A9 41 

CALL 

RITE 

BEGIN 

4F60 

7D 

LD 

A.L 

ADDRESS 

4F61 

CD A9 41 

CALL 

RITE 

FOR BLOCK 

4F64 

Cl 

POP 

BC 


4F65 

7A 

LD 

A.D 

WRITE OUT 

4F66 

CD A9 41 

CALL 

RITE 

END 

4F69 

7B 

LD 

A.E 

ADDRESS 

4F6A 

CD A9 41 

CALL 

RITE 

FOR BLOCK 

4F6D 

0E 00 

LD 

C.00 

INIT CHECKSUM 

4F6F 

7E 

L00P4 LD 

a.(hl) 

WRITE OUT 

4F70 

CD A9 41 

CALL 

RITE 

A BYTE 

4F73 

23 

INC 

HL 


4F74 

E7 

RST 

20H 

ARE WE DONE 

4F75 

20 F8 

JR 

NZ.L00P4 

NO - L00P4 

4F77 

79 

LD 

A.C 

WRITE 

4F78 

ED 44 

NEG 


OUT 

4F7A 

CD A9 41 

CALL 

RITE 

CHECKSUM 

4F7D 

CD E4 0F 

CALL 

CTOFF 

TURN OFF CASSETTE 

4F80 

C9 

RET 


AND RETURN 

4F81 

D9 

READ1 EXX 



4F82 

08 

EX 

AF.AF' 

LOOK FOR 
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4F83 

DB FF 

LOOP 5 IN A, (FFH) 

BEGINNING 

4F85 

17 

RLA 

OF 

4F86 

30 FB 

JR NC,L00P5 

BYTE 

4F88 

06 3E 

LD B,3EH 

DELAY 

4F8A 

10 FE 

DJNZ $ 

COUNT 

4F8C 

CD F0 0F 

CALL OUT0 

READY FOR BIT 

4F8F 

06 2E 

LD B,2EH 

DELAY 

4F91 

10 FE 

DJNZ $ 

COUNT 

4F93 

DB FF 

IN A, (FFH) 

GET BIT 

4F95 

47 

LD B,A 


4F96 

08 

EX AF,AF' 

PUT IT 

4F97 

CB 10 

RL B 

INTO BIT 0 

4F99 

17 

RLA 

OF A-REG 

4F9A 

F5 

PUSH AF 


4F9B 

CD F0 0F 

CALL OUT0 

ACKNOWLEDGE 

4F9E 

FI 

POP AF 


4F9F 

D9 

EXX 

RETURN WITH BIT 

4FA0 

C9 

RET 

IN A-REG 

4FA1 

06 08 

READ8 LD B,08H 

GET 8 BITS 

4FA3 

CD 81 41 

CALL READ1 

OR 1 BYTE 

4FA6 

10 FB 

DJNZ $-1 

RETURN WITH BYTE 

4FA8 

C9 

RET 

IN A-REG 

4FA9 

D9 

RITE EXX 

CHAR TO BE WRITTEI 

4FAA 

0E 08 

LD C,08H 

8 BITS IN A BYTE 

4 FAC 

57 

LD D,A 


4FAD 

CD C5 41 

L00P6 CALL ONE 

MARK BEGINNING OF 

4FB0 

CB 02 

RLC D 

IS THE BIT A "ONE 1 

4FB2 

30 0B 

JR NC,ZER0 

NO - ZERO 

4FB4 

CD C5 41 

CALL ONE 

YES - WRITE IT 

4FB7 

0D 

CHECK DEC C 

ARE WE DONE 

4FB8 

20 F3 

JR NZ,L00P6 

NO - L00P6 

4FBA 

7A 

LD A.D 

CHAR WE JUST WR0TI 

4FBB 

D9 

EXX 


4FBC 

81 

ADD A,C 

ADD IT TO CHECKSUf 

4FBD 

4F 

LD C,A 

AND STORE 

4FBE 

C9 

RET 

RETURN 

4FBF 

06 30 

ZERO LD B,30H 

DELAY 

4FC1 

10 FE 

DJNZ $ 

COUNT 

4FC3 

18 F2 

JR CHECK 

LOOP BACK 

4FC5 

21 01 FC 

ONE LD HL,FC01H 


4FC8 

CD F3 0F 

CALL 0UT1 

READY FOR WRITE 

4FCB 

06 0A 

LD B,0AH 

DELAY 

4FCD 

10 FE 

DJNZ $ 

COUNT 

4FCF 

21 02 FC 

LD HL.FC02H 


4FD2 

CD F3 0F 

CALL 0UT1 

DO THE WRITE 

4FD5 

06 0A 

LD B,0AH 

DELAY 

4FD7 

10 FE 

DJNZ $ 

COUNT 

4FD9 

21 00 FC 

LD HL.FC00H 

OUTPUT BACK 

4FDC 

CD F3 0F 

CALL 0UT1 

TO ZERO (RTZ) 

4FDF 

06 27 

LD B.27H 

DELAY 

4FE1 

10 FE 

DJNZ $ 

COUNT 

4FE3 

C9 

RET 

RETURN 

4FE4 

thru 4FFC must be 00 


4FFD 

A8 



4FFE 

C0 



4FFF 

40 




6800 

01 40 01 

LD 

BC,0140H 

BYTE COUNT 

6803 

11 C0 40 

LD 

DE,40C0H 

RECEIVING ADDRESS 

6806 

21 C0 4E 

LD 

HL,4EC0H 

SENDING ADDRESS 

6809 

ED B0 

LDIR 


TRANSFER 

680B 

CD E9 0F 

CALL 

CT0N 

TURN ON CASSETTE 

680E 

11 FF 41 

LD 

DE.41FFH 

SET LAST BYTE ADDRESS 

6811 

21 C0 40 

LD 

HL.40C0 

SET FIRST BYTE ADDRESS 

6814 

CD 4B 0F 

CALL CSAVE0 

WRITE ONTO TAPE 

6817 

C3 C9 01 

JP 

R0M2 

JUMP TO ROM 


Program C. This routine will block transfer the load/save program and 
store it on a cassette tape, creating a load/save production tape. 


guessed). The result of this ef- 
fort was a cassette load/save 
program that is not 250 baud 
like Level I, not 500 baud like 
Level II, but 1000 baud! A 14K 
BASIC Star Trek program that 
took 7V \ 2 minutes to load now 
loads in less than 2 minutes! 
That’s what is called conve- 
nience.” 

1000-Baud Program 

The load/save program is a 
good example of a self-execut- 
ing machine-language program 
illustrating the block transfer 
and record method. The load / 
save program is shown in Pro- 
gram B, and the block transfer 
and record routine is shown in 
Program C. Using the T-BUG 
monitor, here is how to create 
the production tape. 

1. Enter the load/save program 
exactly as it is shown in Pro- 
gram B. 

2. Enter the routine in Program 
C. 

3. If you desire, you may record 
these two programs on tape. 
Note: The production tape, 
which will ultimately contain 
the load/save program, cannot 
be reproduced, except on audio 
equipment. To save the pro- 
grams, enter: 

P 4EC0 5000 

P 6800 681 A 

4. Drop in a cassette and pre- 
pare for recording. 

5. Enter J 6800. 

Since part of T-BUG is now 
wiped out, control is returned 
to BASIC. You now have a pro- 
duction tape that can be used 
to create tapes at 1000 baud. 
The tapes will each have their 
own “loader” (at normal trans- 
fer rate) which can read the re- 
mainder of the tape at high 
speed. To use the system, fol- 
low these instructions: 

1. Load a BASIC program in 


the normal manner from cas- 
sette or keyboard. 

2. Mount the load/save cas- 
sette you just created and enter 
CLOAD. 

3. When the cassette stops 
(there is no other indication), 
put in a fresh tape and place 
the tape player in record mode. 

4. Press “ENTER.” The 
“loader” and BASIC program 
will be recorded. Control will 
return to the ROM. 

5. To load a program pro- 
duced in this manner, rewind 
the tape and enter the CLOAD 
as usual. 

6. A couple of seconds after 
the asterisks appear, the cas- 
sette will again stop. At this 
point, reduce the volume to 
around 5. 

7. Press “ENTER.” (Note 
how fast the second asterisk 
flickers!) 

If you encounter read errors, 
try adjusting the volume be- 
tween 4 and 6. If you’re still get- 
ting read errors, try cleaning 
and degaussing the heads of 
the recorder. 

A last word of caution. Any 
changes to Program B will alter 
the entry point address. This 
program must load so that the 
tape “checksum” is placed into 
41 FF h (4200 h is the first byte of 
the BASIC program). Therefore, 
the load/save program has 
been adjusted to produce a 
checksum of 40 H (the high- 
order byte of the entry point ad- 
dress— 40C0 H ). This is the pur- 
pose of the A8 h stored at 
4FFD h . 

Well, that’s about it for this 
time. As you are reading this, 
think about me— busily search- 
ing through my Level II ROM, 
converting my Level I T-BUG 
programs to Level II, and, in 
general, turning my lovely wife 
into a computer widow. Good 
luck and happy T-BUGging.B 


Author’s Note: This article discusses the Radio Shack 
TRS-80 and features a 1000 baud cassette tape program that 
utilizes the T-BUG Monitor and Debugging Aid available 
from Radio Shack. Detailed knowledge of Z-80 machine- 
language, a prerequisite to using T-BUG, can be obtained 
from the user’s manual that accompanies Radio Shack’s 
“TRS-80 Editor/Assembler” or any Z-80 CPU Reference 
Manual. 
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SELECTRA-TERM 



Turn your TRS-80 into 
a complete word processing system. 


Just hook up the cables and connectors supplied 
with your SELECTRA-TERM and you're ready to run. 
Input your text and type the single command: LPRINT. 
The SELECTRA-TERM automatically outputs clear, 
clean high fidelity copy 


Incredibly simple! 

Brand new. $ 1925 * 

Fully assembled and tested. 

Delivery five weeks. 

Many options available. 

*115 VAC, 60 Hz Model. 

Direct international sales inquiries to 

International Sales Division 
17648 Orna Drive 
Granada Hills, C A 91344 USA 


COMPARE THIS 
DOT MATRIX OUTPUT 

with the 

SELECTRA-TERM high 
fidelity impact 
print I 


Discounts Available to 
EDUCATIONAL ACCOUNTS 

Contact Dolores Sun 
P. 0. Box 8394 • Ann Arbor, Ml 48105 
(313) 665-8514 


SELECTRA-TERM can also be connected 
to the parallel port of PET ■ Apple II ■ 
Heath H8 ■ IMSAI ■ Cromemco ■ Alpha 
Microsystems ■ Space Byte ■ North Star 
Horizon ■ SWTP ■ Vector Graphic ■ Sol ■ 
Polymorphic ■ Digital Group ■ Ohio 
Scientific ■ Altair ■ Sorcerer ■ Xitan ■ 
Rex ■ KIM ■ Versatile CRT ■ EXORcisor 

is M30 

micro 
computer 
devices 

inc. 

960 E. Orangethorpe, Bldg. F 
Anaheim, California 92801 
Telephone (714) 992-2270 



*TRS-80 is a product of Radio Shack 


" Innovators to the Microcomputer Industry ” 


Reader Service— see page 147 
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Interfacing the Elf 


Did you enjoy “The Amazing 1802’’ back in August? Here’s more info from the same source. 


Robert J. Cotter 
The Johns Hopkins 
School of Medicine 
Baltimore MD 21205 


H ow many times, while en- 
tering a long program on 
my Elf II, have I suddenly 
wondered if I’d missed an en- 
try? I’d then go back again to 
the beginning and check each 
set of bytes. Or I’d move my 
logic tester along the address 
bus to see where I was, com- 
pare that with my written pro- 
gram and see if the contents on 
the display corresponded to the 
correct address. Other times 
when I would make a mistake 
on an entry, I’d have to step the 
INPUT switch from the very be- 
ginning up to where I’d made 
my error and correct it. 

At first I considered connect- 
ing an LED to each of the ad- 
dress lines, but the thought of 
reading binary numbers while 
my listing was in hexadecimal 
was not very appealing. Finally, 


I decided to hard-wire decode 
the address lines and display 
them in hexadecimal. And, while 
I was at it, why not decode the 
full 16-bit addresses, so that my 
circuit wouldn’t become ob- 
solete when I bought that new 
4K memory expansion board 
that is now available for the 
Elf II? 

In this article I describe two 
simple circuits for decoding 
and displaying all 65K address 
locations. In addition, I have 
written a short program that 
can be used with the second 
circuit as an operating system 
to display any address, change 
its contents and step through 
or execute a program beginning 
at any location. In combination 
with the address decoder and 
display, the operating system 
has been invaluable as a 
debugging tool. 

16-Bit Addressing- 
How It Works 

By placing eight high-order 
bits and eight low-order bits of 


an address on the lines at dif- 
ferent times in the machine cy- 
cle, the 1802 needs only eight 
addressing lines to transfer all 
16 address bits to and from its 
memory. The original Elf II, 
which has only 256 memory lo- 
cations, utilizes only the low- 
order bits. The high-order bits 
are needed for memory expan- 
sion and are generally decoded 
for “page selection.’’ 

Fig. 1 shows a typical timing 
diagram. Note that the timing 
pulses TPA and TPB appear 
during the different parts of the 
cycle when the high-order and 
low-order bits are on the ad- 
dress bus. These timing pulst>- 
can be used to latch each half 
of the 16-bit address. Each of 
the 8-bit bytes can then be sep- 
arately decoded for display as 
two hexadecimal digits. 

Circuitry 

A simple 16-bit address dis- 
play is shown in Fig. 2. The 
eight address lines are first buf- 
fered using CMOS 4050 hex 


noninverting buffers. TPA and 
TPB are buffered with 4049 in- 
verters to provide the necessary 
low enable pulses for latching 
the address bits onto the four 
9368s. 

The 9368s are latches, de- 
coders and drivers all in one in- 
tegrated circuit, and, unlike 
other 7-segment decoders, they 
decode all 16 binary states. 
When the high-order address 
bits appear on the lines, the in- 
verted TPA pulse causes two of 
the 9368s to latch and display 
their 2-bit hexadecimal equiva- 
lent. When the low-order bits 
appear, TPB latches these on 
the other two displays. 

Once you have built this cir- 
cuit, you can enter a program 
and see both the memory con- 
tents and the address displayed 
simultaneously as you input 
each memory byte. As men- 
tioned before, this can be quite 
helpful when you enter a long 
program, where it is easy to 
miss a memory byte. Further- 
more, if you have built the 1 Hz 
clock recommended in “The 
Amazing 1802’’ (August 1978, p. 
102), you can debug a program 
by executing it slowly (8 sec- 
onds/machine cycle) and 
watching the address display. 

I have found many program- 
ming errors with this circuit by 
noting that a memory byte was 
fetched from a different loca- 
tion than I had intended. The 
address display will indicate 
just how far a program executed 
successfully. 

You may, however, wish to 
have a circuit that also gives 
you access to the 16 address 
bits, which you can then use for 
selecting pages of memory or 
for memory-mapped I/O. This 
can be accomplished by modi- 
fying the circuit in Fig. 2 and 
placing a second set of latches 
between the address buffers 


i I I 

1 1 i 1 1 i— 

1 1 I 
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Fig. 1. 
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and the 9368 latch/decoder/ 
drivers. 

This circuit is shown in Fig. 3 
and uses two 74100 8-bit 
latches. (Alternatively, four 
7475 4-bit latches work just as 
well.) Since the 74100 is TTL 
logic, the latched address out- 
puts (AO to A15) can be con- 
nected to a number of memory 
boards or output devices. Cir- 
cuit operation is similar to that 
of Fig. 2. TPA latches the high- 
order bits on one of the 74100s, 
and TPB latches the low-order 
bits on the other. 

Note, however, that TPB now 
latches all 16 bits simulta- 
neously on the 9368s, so that 
all of the displays change at ex- 
actly the same time. This is 
especially convenient when a 
program with the 1 Hz clock is 
being executed. 

An Operating System 

Whenever the RUN switch of 
the Elf II is depressed, the mem- 


ory pointer always starts ex- 
ecution at location 00 00 in the 
memory. This is inconvenient if 
a number of programs are to be 
stored in different locations of 
the memory. While you could 
INPUT a GOTO command in the 
first few locations to start ex- 
cution at any point, this would 
not solve the problem of cor- 
recting a single byte further 
along in memory or getting a 
listing of a program without 
having to step up to the begin- 
ning location. 

A simple operating system , 
on the other hand, would allow 
the user to set the program 
pointer at any location in mem- 
ory, examine the contents of 
that location, change the con- 
tents, step through the pro- 
gram or begin execution at that 
point. The operating system 
presented in Table 1 does just 
that. However, to make the ad- 
dress display useful for this 
system, one minor hardware 


♦ 5 



Fig. 2. 


change must be made. address location and an in- 

When the operating system struction either to examine an 

has been loaded and the RUN entry, change the contents of a 
switch depressed, the operat- memory location or begin ex- 


ing program 

sits in a loop 

ecution. This loop results in a 

awaiting input from the opera- 

hopeless jumble of numbers on 

tor. Input consists of a two-byte 

the address display. Since the 

Address 

Bytes 

Comments 

00 00 

F8 00 B1 

Set location for storage area 

03 

F8 38 A1 

of starting address at 00 38, 
using R1 as pointer. 

06 

El 64 

Set X = 1. Show location 00 
38 on address display, and 
contents on data display. 
R1 +1. 

08 

7B 3F 08 

Wait for INPUT switch ON 

0B 

7 A 37 0B 

and OFF. 

0E 

6C B2 64 

Load the high-order byte of 
the starting address from 
the keyboard into R2.1 and 
location 00 39. Show 00 39 on 
address display and high- 
order byte on data display. 
R1 +1. 

11 

7B 3F 11 

Wait for INPUT switch ON 

14 

7 A 37 14 

and OFF. 

17 

6C A2 64 

Load the low-order byte from 
the keyboard into R2.0 and 
location 00 3A. Show 00 3A 
on address display and low- 
order byte on data display. 
R1 + 1. 

1A 

7 B 3F 1 A 

Wait for INPUT switch ON 

ID 

7 A 37 ID 

and OFF. 

20 

6C 

Load keyboard number into 
register D and location 00 3B. 

21 

FB EE 

If keyboard number is EE, 

23 

32 2C 

then go to location 00 2C. 

25 

7B 6C 

If not, light Q. If the keyboard 

27 

FB CE 

number is CE, then go to lo- 

29 

32 2C 

cation 00 2C. 

2B 

D2 

If neither, then set program 
pointer at the starting loca- 
tion and begin execution. 

2C 

E2 64 

Display the starting address 
and its contents. Increment 
register R2. 

00 2E 

3F 2E 

Wait for INPUT switch ON 

30 

37 30 

and OFF. 

32 

39 2C 

If Q is OFF, skip the WRITE 
step and return to 00 2C to 
display the next location. 

34 

6C 

If Q is ON, write the key- 
board number into the next 
location. 

35 

30 2D 

Return to 00 2D to display 
new contents and address. 

37 

00 

END 

00 38 


Storage 

39 


area 

3A 


for 

3B 


register 

3C 


R1. 

00 3D 


Begin user programs. 


Table 1. 
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addresses of interest are those 
for which the contents are also 
being displayed, the 9368s 
should be enabled by a 64 
instruction. 

Fig. 1 also includes the timing 
relationships for the 64 instruc- 
tion. In the FETCH cycle the 64 
instruction is fetched from 
memory. In the EXECUTE cycle 
it will read a number from a lo- 
cation in memory and place 
that number on the DATA dis- 
play. 

During the EXECUTE cycle 
the N2 line goes high. The ad- 
dress display will show an ad- 
dress location following a 64 in- 
struction if you replace the 7404 
inverter in Fig. 3 with a NAND 
gate, with TPB and N2 as the in- 
puts. The circuit is shown in 
Fig. 4 and includes a toggle 
switch to allow normal opera- 
tion when you wish to watch a 
program execute slowly 

In the timing diagram (Fig. 1), 
the high-order address byte will 
be placed on one of the 74100 
latches when TPA is high. 
When TPB is high and MREAD 
is /ow, the low-order address 
byte will be placed on the other 
74100, and the contents of that 
location will be read. When N2 
is high , both the DATA and 
ADDRESS displays are enabled. 

Using the Operating System 

With the toggle switch in the 


Fig. 3. 

NORMAL position, load the op- 
erating program. Then switch 
the toggle switch to OPS and 
depress the RUN switch. The 
ADDRESS and DATA displays 
will show: 

00 38 ww 

giving the first location in the 
storage area for the operating 
system and its contents. Enter 
the high-order byte (e.g., AB) of 
the starting address. The AD- 
DRESS and DATA displays will 
show: 

00 39 AB 

indicating that the high-order 
byte has been entered in the 
second storage location. Enter 
the low-order byte (e.g., 42). The 
displays will then show: 

00 3A 42 

If you wish to examine an entry , 
enter EE. The display will then 
indicate the full address and 
contents: 

AB 42 XX 

If you press the INPUT switch 
again, it will show the next ad 
dress and contents: 

AB 43 yy 

so that you can also step 
through a program beginning at 
AB 42 and examine the con- 
tents at each location. 

If you wish to change the en- 
try at location AB 42, then de- 
press the RUN switch and enter 
the previous address, AB 41. 


Then enter CE (change entry). 
The computer will display: 

AB 41 zz 

Enter the number you wish to 
place in AB 42 (e.g., F8). The dis- 
plays will then show the new 
contents at that address: 

AB 42 F8 

and you can continue to enter 
numbers into each location 
starting from AB 42. This allows 
you to enter a program any- 
where In the memory, as well as 
correcting an entry. 

To run a program starting at 
location AB 42, enter AB 42 as 
before and depress the INPUT 
switch one more time. 

Some Further Notes 

The 9368s, when connected 
directly to common cathode 
7-segment displays, draw a lot 
of power. This can be minimized 
by making all of the connec- 
tions through 120 Ohm resis- 


N2 OR 
DECODED 
N = 4 




r 


tors as is done for the data dis- 
plays on the Elf II. There seems 
to be no loss in brightness. Of 
course, all additions to the Elf II 
—address displays, input/out- 
put buffers, decoders, D/A con- 
verters, etc.— should be pow- 
ered by a separate 5 volt supply, 
since the Elf II supply is ca- 
pable of handling only the orig- 
inal circuits. 

If you wish to keep the op- 
erating system stored in the 
memory, a battery backup sys- 
tem for the original 256 location 
RAM is a good idea. A circuit 
for doing this has been de- 
scribed by Joseph Weisbecker 
in Popular Electronics (Septem- 
ber 1976). 

Netronics, the manufacturer 
of the Elf II, has recently pro- 
duced a ROM monitor for the 
Elf II, which contains an op- 
erating system. It takes a “soft- 
ware” approach to the address 
decoding problem and uses the 
DATA displays to display ad 
resses. It also contains a cas- 
sette interface program. How- 
ever, it presents only the low- 
order address byte on the dis- 
plays and gives alternate, 
rather than simultaneous, 
readings of addresses and con- 
tents. 

In addition, there are distinct 
advantages of having a hard- 
wired connection to the ad- 
dress lines. The address de- 
coding system described here 
can give memory address infor- 
mation during slow execution 
of a program, which the moni- 
tor cannot do. 

However, since there are ad- 
vantages to both systems, they 
may both be added to the basic 
Elf II. When the operating sys- 
tem described here has been 
loaded, entry of the address F0 
00 will put the computer into 
the ROM monitor. ■ 
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In performance. In quality. In availability. OEMs, educa- 
tors, engineers, hobbyists, students, industrial users: 
Our Versatile Interface Module, SYM-1, is a fully- 
assembled, tested and warranted microcomputer board 
that’s a true single-board computer, complete with 
keyboard and display. All you do is provide a +5V 
power supply and SYM-1 gives you the rest— and that 
includes fast delivery and superior quality. 

Key features include: 

• Hardware compatibility with KIM-1 (MOS Technol- 
ogy) products. 

• Standard interfaces include audio cassette with 
remote control; both 8 bytes/ second (KIM) and 185 
bytes/second (SYM-1) cassette formats; TTY and 
RS232; system expansion bus; TV/KB expansion 
board interface; four I/O buffers; and an oscilloscope 
single-line display. 


• 28 double-function keypad with audio response. 

• 4K byte ROM resident SUPERMON monitor includ- 
ing over 30 standard monitor functions and user 
expandable. 

• Three ROM/EPROM expansion sockets for up to 
24K bytes total program size. 

• IK bytes 2114 static RAM, expandable to 4K bytes 
on-board and more off-board. 

• 501/0 lines expandable to 70. 

• Single +5V power requirements. 

• Priced attractively in single unit quantities; available 
without keyboard/display, with OEM discounts for 
larger quantities. 



Synertek Systems 
Corporation. 


To place your order now, contact your local area distributor or dealer. 


OEM Distributors 

Kierulff Electronics 

Sterling Electronics (Seattle only) 

Zeus Components 

Century/Bell 

Lionex 

Hallmark 

Intermark Electronics 
Quality Components 


Technico 
General Radio 
Western Microtechnology 
Future Electronics 
Alliance Electronics 
Arrow Electronics 

Personal Computer Dealers 

Newman Computer Exchange 
Ann Arbor; Michigan 


150-160 S. Wolfe Road, Sunnyvale, California 94086 
(408) 988-5690. 


Technico 

Columbia, Maryland 
Computerland 
Mayfield Heights, Ohio 
RNB Enterprises 
King of Prussia, Pennsylvania 
Computer Shop 
Cambridge, Massachusetts 
Computer Cash 
Anchorage, Alaska 


Ancrona 

Culver City California 
General Radio 
Camden, New Jersey 
Advanced Computer Products 
Santa Ana, California 
Computer Components 
Van Nuys, California 
Alltronics 

San Jose, California 




Lewis Tarnopol 
164 S. Kingsley Dr. 

Los Angeles CA 90004 


The Care and Feeding 
of Cassette Tapes 


Winding spaghetti requires the right techniques; so does winding, and caring for, tapes. 


I nvestment in a computer sys- 
tem can range from a few 
hundred dollars to kilobucks. 
Most owners’ systems include 
some means of storage, the 
most popular being the cas- 
sette. They toss the cassette in- 
to their machine, load a pro- 
gram, and that’s that. That 
should be the end of it. But 
more than once I have seen 
someone trying to load a pro- 
gram over and over, not realiz- 
ing that lack of cleanliness, 
which could have easily been 
prevented, was the problem. 
More on this later. 

Cassettes were first intro- 
duced at the Berlin Radio Show 
in 1963 by a Netherlands-based 
firm named Philips (hence, the 
Philips cassettes of today). The 
popularity of cassettes grew 
because of the small size and 
convenience they offered over 
a reel-to-reel tape for similar 
performance. Today, of course, 
they play a predominant role in 
the field of audio recording, 
and cassette-manufacturing 
companies are continually 
coming out with new, improved 
versions of tape. So which cas- 
sette do you use for digital stor- 
age? How can you choose? 
What about computer-grade 
cassettes? 

Differences To Consider 

As an initial example of the 
existing confusion, here is a 
listing of cassette manufactur- 
ers at a local electronics store: 
Maxell, BASF, TDK, Capitol, 
Scotch, Memorex and Fuji. 
(There are, of course, other 
name brands in existence, and 


also no-name “cheapo” cas- 
settes.) Each of these brands 
offers a low-noise type, a high- 
energy type and a chromium di- 
oxide type. Some companies 
even offer a fourth type called 
standard, used for dictation, 
announcements and voice re- 
cording in general. 

Then there are different tape- 
length designations, such as 
the C-30 (30 minutes playing 
time, both sides included), 
C-45, C-46, C-47, C-60, C-90, 
C-120, and a host of other in- 
cremental values as low as C-5 
and C-10. 

You don’t need a computer to 
figure out that there are 20 to 30 
or more choices of cassette 
storage you can buy. Multiply 
this by seven choices of length, 
and you have between 140 and 
210 choices! 

Before I make any sugges- 
tions, here is some information 
to chew on that will help make 
your choices easier. First, all 
cassette tape today is coated 
with ferric oxide— except for 
chromium dioxide-type tape— 
and is an extremely successful 
recording medium. The size of 
the individual oxide particles 
and how they coat the backing 
of the PVC (polyvinyl chloride— 
the most widely used backing 
for recording tape), the mag- 
netic properties and quality 
control determine the differ- 
ences between brands of tape. 

The quality of remanence, 
defined as the actual magnetic 
signal retention as applied to a 
specific tape cross section, is 
the same for all brands. In other 
words, playback interchange- 


ability in the industry exists. 
This guarantees that any pro- 
gram you buy for your cassette 
recorder will read out as it 
should. Thus, recording onto a 
tape and not its subsequent 
playback accounts for the larg- 
est amount of variables. 

A comparison of low-noise 
tape to standard tape reveals a 
difference of 6 db in signal to 
noise from 500 Hz up (see Fig. 
1). This implies that standard 
tapes are four times noisier 
than the low-noise type. 

Chromium dioxide tape 
(Cr0 2 ) causes wear to normal 
record and playback heads in 
the recorder. Because of this, 
Cr0 2 tape is rapidly becoming 
obsolete. 

Usually, cassettes with long- 
running times, such as the C-90 
and C-120, have more mechani- 
cal handling problems than 
shorter-length versions. 

Frequency response, though 
important, is common to all 
manufacturers for frequencies 
extending far beyond those 
needed for digital use. Every 


manufacturer claims that his 
tape is flat up to and often well 
beyond 15 kHz. Cassette inter- 
faces don’t yet require this ex- 
treme range. 

I spoke with Don Tarbell at 
Tarbell Electronics, maker of 
the Tarbell cassette interface. 
Don suggested a necessary fre- 
quency range up to 8 kHz. 

Nevertheless, good frequency 
response specs will reflect 
good tape. Tape with flat re- 
sponse to 15 kHz definitely 

meets our needs and costs no 
more than a limited-range cas- 
sette (usually). 

Other minor considerations 
include how well the tape is 
packaged in its case, how 

smoothly it runs from one spin- 
dle to the other, how effective 
friction reducing parts and 

pressure pads are. All these 
considerations add up to 
underlying differences in 
brands— not to mention prices. 

Suggestions 

Sooner or later, you will set- 
tle on one or two brands of tape 
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that are more preferable than 
the others for digital storage. 
My advice follows. 

Don’t use chromium dioxide 
tape unless you have a ma- 
chine with specially hardened 
heads that can take the punish- 
ment. Chromium dioxide tape 
also requires a different bias 
setting (bias is an alternating 
current used in the recording 
process to eliminate distortion 
and increase linearity of the 
tape). This setting can be 
achieved by flicking a switch on 
recorders with Cr0 2 capa- 
bilities. 

Even if you own this type of 
recorder, there are ferric oxide 
tapes that work as well as Cr0 2 
tapes; they will work at more 
common bias settings. The 
common settings are usually 
nonadjustable and built into 
the recorder. Furthermore, you 
don’t need the extended fidelity 
that Cr0 2 tapes claim to have. 
But you do need reliability. 
Read on. 

Substandard cassette tapes 
are often recognizable as un- 
marked and suspiciously inex- 
pensive; these tapes should be 
avoided. They have no low- 
noise characteristics. Conse- 
quently, if you record digital in- 
formation too softly or your in- 
terface is touchy, tape noise 
may be mistaken for data. Ob- 
viously, this is not ideal. 

Two other points concerning 


bargain-basement types are 
head-to-tape contact and drop- 
outs. In recording and play- 
back, it is necessary that close 
contact between the tape head 
and the tape be constant. 
Cheap tapes often do not have 
smooth oxide coatings. Minute 
variations in the coating sur- 
face will create variations in the 
head-to-tape contact causing 
dropouts and therefore lost 
data. 

Dropouts have other causes, 
too. Quality control seems to 
be poor with cheaper cas- 
settes. The oxide layer is 
spread unevenly onto the PVC, 
allowing dense and sparse 
regions to develop. The sparse 
regions don’t record as well 
(sometimes not at all), and 
upon playback data intermit- 
tently seems to disappear or 
drop out. Sometimes the oxide 
layer will flake off and render a 
tape useless, after minimal 
usage. Let me qualify that the 
aforementioned problems oc- 
cur occasionally to all brands 
of cassette tape, but far less 
frequently to brand-name, 
quality cassettes. 

I’d also like to mention com- 
puter-grade cassettes before 
going on. I’ve never met one I 
liked. Out of 200 computer- 
grade cassette tapes I’ve pur- 
chased, I’ve found extreme 
dropouts and oxide discrepan- 
cies in every single one. Just 


because an advertisement 
claims they’re good for your 
computer doesn’t mean they 
are. 

Computer-grade cassettes 
are usually good cassettes that 
didn’t make the grade during 
quality control. For reasons be- 
yond me, manufacturers tend 
to think that if a tape can’t meet 
audio quality specs, it’s still 
good enough for computers 
and is sold in bulk to un- 
suspecting distributors for 
final packaging and sale. 

Without trying to incur any 
manufacturer’s wrath, I want to 
point something out: Although 
we in the hobby-computer in- 
dustry don’t require cassette 
tapes with full fidelity beyond 
the range of hearing, we are 
still recording an audio signal ; 
and by the very nature of audio 
data, the tolerances must be 
even more exacting. That is to 
say— in listening to a musical 
passage, we can tolerate a 50 
ms dropout— even to the point 
of not knowing it’s there be- 
cause of the compensatory 
psychoacoustic effect of the 
brain to fill in what’s missing. 
For an interface, however, 50 
ms dropped out of 8K BASIC 
will prevent it from loading 
properly, if at all. 

I’m sure there are exceptions 
to this situation of bad tape be- 
ing passed off for good; and I 
beg pardon of those companies 


sincerely interested in turning 
out cassette tape and certified 
data tape in cassette form that 
will meet quality computer 
specs at 1 7/8 ips. 

This leaves us with low-noise 
and low-noise/high-energy 
tapes. There are minor dif- 
ferences between the two, such 
as the amount of signal you can 
record. High-energy tapes can 
handle a higher recording level 
before tape distortion sets in 
(about 3.5 db as compared to 
standard tape). In many cases, 
the cassette electronics will 
distort before the tape itself 
does. Nevertheless, some peo- 
ple record their tapes to satura- 
tion. At the saturation point, no 
increase in record drive will 
cause the tape to accept any 
more magnetic information 
(see Fig. 2). 

If you try to increase the re- 
cord input, you will merely in- 
crease distortion of the data 
you are recording. You can 
achieve a similar effect without 
the chance of distortion by 
merely playing back at a louder 
volume. If you are one of those 
who record as hot as they can, 
consider low-noise/high-energy 
tape. 

Now, it seems, we’ve nar- 
rowed it down a bit. Simply 
stated, a good low-noise or low- 
noise/high-energy type cas- 
sette should be used— low- 
noise tape most of the time, or 
low-noise/high-energy tape if 
you like to record with your nee- 
dle in the red. (Don’t feel guilty, 
I’m often slightly in the red, too 
. . . high-energy tape has saved 
my neck on several occasions.) 

The benefits of either type for 
fewer dropouts, smoother coat- 
ing and higher quality control 
will become evident. As to 
length — I never recommend 
any cassette over 60 minutes 
long, both sides inclusive 
(C-60). This is because the 
longer-play cassette uses thin- 
ner tape— as thin as .5 mil— 
and will increase the mechani- 
cal problems, tape stretching 
and uneven winding (which will 
cause tape deterioration). Fur- 
thermore, it is generally harder 
to splice. If your cassette ma- 
chine has ever “eaten” your 
cassette, I’ll lay odds it was a 
C-90 or longer. 
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Concerning tape problems, I 
do not want to mention any spe- 
cific brands. I have heard some 
bad words said about one of 
the top name brands; but until 
I’ve conducted more tests, I’ll 
keep my mouth shut. After 
speaking with several other 
hobby-computer users, I will 
say we all agreed that Maxell 
UD and Memorex MRX-2 yield- 
ed excellent results. In any 
case, if you are having a prob- 
lem with any brand, switch im- 
mediately to another brand. 

A rule of thumb in the United 
States is that a more expensive 
product will yield better results. 
Competition is hot and heavy 
and prices are generally close 
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Fig. 2. The saturation point (x 
and y are arbitrary values, de- 
pending on type of tape). Point 
A represents the beginning of a 
linear increase of output vs in- 
put; point B is the saturation 
point, where increasing the 
record input will not increase 
the imprint on the tape. 


for equal quality among brands. 

Summary 

Almost any cassette record- 
er can benefit by using good 
tape. A bad recorder will show 
marked improvement with good 
tape. Use bad tape and the 
world’s greatest recorder will 
not be able to load your pro- 
gram. There is no reason to 
spend more than $1000 on your 
computer system and then go 
cheap on cassette storage. A 
few bucks will go a long way in 
helping you keep your cool. 
And it might be a long time be- 
fore you get that dual floppy 
disk! 

Make sure you peruse Part 2. 


It deals with how to keep your 
tapes like new, splicing tech- 
niques and some (I think) very in- 
teresting, little-known facts. ■ 
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TRS-80 IEVEL II • I6K 


RENUMBER PROGRAMS WITH 'REMODEL' 

RE number any section or an entire program. 

MOve any section from one location to another. 
DELete any line or range of program lines. 

— All line references readjusted as required. 

— Gives the TRS-80 large system capabilities. 

— Powerful, efficient, easy to use. 

- Specify 16, 32, or 48 K when ordering. 

******* This utility is an absolute NECESSITY ****** 
Order TS21Aat $24.95 

MERGE PROGRAMS WITH 'PROLOAD' 

LOAD all or any portion of basic program. 
COMBINE programs with renumber and merge. 
SAVE selected parts of programs. 

VERIFY bit-for-bit contents of tape. 

— Create and use library of subroutines. 

— Save and reload DATA statements. 

— Intermix REMODEL commands for added power. 
— Specify 16, 32, or 48K when ordering. 

***** Illustrated instructions, well DOCUMENTED **** 
(Requires REMODEL) Order TS23A at SI4.95 

SPECIAL OFFER - REMODEL + PROLOAD I! 

SAVE by ordering both REMODEL and PROLOAD 
***** Super combination with unequaled POWER ***** 
Order TS22A 4t $34.95 

COPY SYSTEM TAPES WITH 'COPSYS* 

COPY system (machine language object) tapes. 
MERGE object tapes to form single load module. 
VERIFY correct contents of system tapes. 

— Copy tapes rapidly and accurately. 

— Duplicate valuable tapes before damage. 

Order TS24A at $14.95 

*^ R24 Check, VISA, M/C. Calif, residents add 6% 
RACET computes, 702 Palmdale, Orange, CA 92665 




COMPUTER BOARDS- 

.\ CPU WITH SERIAL PORT 

r >|«* 8080A * * * S-100 

SINGLE BOARD 


Now it's easy — with a CPU Board which 
includes an on-board serial port. This 2 MHz 
CPU Board talks directly to your terminal 
by 20 ma current loop or RS-232. Baud rate 
selectable from 110 to 9600. 

ASSEMBLED AND TESTED ... ONLY - $195 

\ AUDIO CASSETTE INTERFACE 
/A* WITH 3 PARALLEL I/O PORTS 
S-100 * * * SINGLE BOARD 

Your best choice for mass storage. This 
board includes 3 parallel 8 bit ports, a tape 
motor control (on-off) and a driver for ex- 
ternal data I/O monitor lamp. The 3 PIO 
port common handshake signal lines are 
independent of data lines. 

ASSEMBLED AND TESTED... ONLY - $195 
OUR 20th YEAR OF ELECTRONIC EXCELLENCE 


the 
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-,INC. 461 Laboratory Road 
Oak Ridge, TN 37830 
6154824041 


Who regularly publishes more info 
on APPLES, PETs, KIMs, SYMs, AlMs, 
and other 6502 based systems, products 
and programs than 


(kilobaud) BITE 


iiuicnrwLC «uc 

creative corupufciRg 

COMBINED? 




iS C94 


that’s 
who - 


the full-size magazine devoted to 6502 
information. Published bi-monthly - 
six issues for $6.00. 

"The Best of Volume 1" 

(Oct/Nov 1977 through Aug/Sep 1978) 
$6.00 plus postage ($7.00 in USA). 
Outside USA, please write for rates. 

PO Box 3, S. Chelmsford, MA. 01824 
617/256-3649 


UNUSUAL SOFTWARE FOR TRS-80! 


$10.00 each, on cassette 

UTILITARIAN PROGRAMS 

CS-7 LEND OUT— A program jam-packed with automatic and 
semi-automatic features! For keeping track of items you 
lend to other people. Automatically assigns to a loaned item 
an identification number and files this number on tape along 
with such information as: what the item is, who borrowed it, 
and the date it was borrowed. Program updates file when 
item is returned without affecting the rest of the file. Plus 
even more features! 

CS-8 ITINERARY— Prepares a personal itinerary. Stores memos 
with their appropriate times in chronological order. Will 
recall itinerary as a whole or in parts. Even after an itinerary 
is filed, a new memo can be inserted into it between any two 
previously filed memos. More! 

SCIENTIFIC CURIOSITIES 

CS-1 BIOFORECAST — More advanced than biorhythm Uses 
more exact non-sinusoidal functions. Gives not only the 
three cycles, but also their interactions. More! With special 
interpretation chart. 

CS-2 ORBIT— 4 programs figure data on orbits around the earth 
and sun. 

CS-3 INTERSTELLAR— Predicts facts concerning possible 
voyages to more than 30 different stars at relativistic 
speeds 

‘Add $1.00 postage & handling. Choose Level I or Level II. 

All these programs are unique and no other company has them! 

Compuirex O tS C86 

PO Box 536 Inman SC 29349 


NortliStaf Software 


Maillist 

Maillist is a general purpose mailing label program capable of 
producing formatted lists for tractor-fed or Xerox type labels 
Maillist will also sort lists for any field 

Price $39.95 on diskette with manual /stock to 14 day delivery. 

In-out driver 

Dos in-out driver is designed to set up mapped memory video 
boards in conjunction with hard copy device. The user may 
switch output under software control. Any file directory may be 
listed while in BASIC without jumping to dos. Spacebar will stop 
output for line by line listings. Designed for use with 3P+S and 
any tv board. 

Price $12.95 on diskette with manual /stock to 14 day delivery. 

Register 

Register is a cash register and inventory control program. The 
software will control a point of sale terminal and printer. It will 
search inventory for an item, price and ticket it. Register has 
provisions for min-max, automatic reorder, and critical list. 
Price $299.95 on diskette with manual 

All prices are FOB Santa Barbara, California. 

Terms COD Residents add 6% sales tax and $1.00 shipping. 

«.< - t ■ - -■ ■ 

Alpha Data Systems 

Box 267, Santa Barbara, Ca. 93102 ■ 805/682-5693 


EPROM PROGRAMMER 



Software available for F-8, 6800, 8080, 
8085, Z-80, 6502, KIM-1, 1802. 


The EP-2A-79 will program the 2704, 2708, 
TMS 2708, 2758, 2716, TMS 2516, TMS 2716, 
TMS 2532, and 2732. PROM type is selected by 
a personality module which plugs into the front 
of the programmer. Power requirements are 1 15 
VAC, 50/60 HZ at 15 watts. It is supplied with a 
36-inch ribbon cable (14 pin plus) for connecting 
to microcomputer. Requires 1 I/O ports. 
Assembled and tested $145, Plus $15-25 for 
each personality module. Specify software. 


OPTIMAL TECHNOLOGY, INC. 

Blue Wood 127, Early tville, Vo. 22936 

Phone 804-973-5482 "Oi° 
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V* Reader Service— see page 147 




eXPAflD YOUR D2 



SiTii 6800 


COMPUTER 

SYSTEM 


The D2 ADAPTOR lets you economically upgrade to: 
48K Bytes of RAM — Terminal Input — Additional I/O 


Have you ever wished for an economical, simple method of expanding the memory, adding additional 
output ports, or using terminal input with your "Motorola” MEK6800-D2? Our D2 ADAPTOR now 
makes this possible. Instead of a dead end you can now have a system that is expandable and which can 
be upgraded to 48K of RAM and over a Megabyte of on-line disk storage. 


PHASE 1- 

D2 phase one allows you to expand the RAM 
memory that may be accessed from the D2 hex 
pad to 32K bytes. It also provides power for the 
D2 card and the additional RAM. It provides the 
basis for additional expansion of capabilities and 
upgrading to terminal input, disc storage and 
additional I/O. 

D2-P1 Kit— Power supply, chassis, mother board and 
adaptor card $98.50 ppd in Cont. U.S. 


PHASE 2- 

Phase two converts your D2 to a normal micro- 
computer. It consists of the standard processor 
card and monitor used in our 6800 system— less 
the usable parts from your D2. (MC 6800 and MC 
6810) and a serial interface. You now have ter- 
minal input, up to 48K of RAM/EPROM capabi- 
lity, up to eight I/O ports, and compatibility with 
a wide variety of reasonably priced software. 

D2-P2 Kit— MP-A2 processor and serial interface kit 
(less noted parts) $149.50 ppd in Cont. U.S. 


^S6 



SOUTHWEST TECHNICAL PRODUCTS CORPORATION 
219 W. RHAPSODY BOX 32040 

SAN ANTONIO, TEXAS 78216 (512) 344-0241 


V* Reader Service— see page 147 
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Computer I/O 





This is the third Klassroom session dealing with computer input-output. 


Peter A. Stark 

PO Box 209 

Mt. Kisco NY 10549 


T wo months ago we started 
our discussion of computer 
input and output (I/O) circuits. 
To begin with, we looked at the 
external connections to a com- 
puter-serial and parallel ports, 
serial ASCII character coding, 
current loop and RS-232C con- 
nections and handshaking with 
a parallel port. 

Now it’s time to see how the 
port connects to the micropro- 
cessor. 

Introduction 

Fig. 1 shows in simple form 
how a device connects to a mi- 
croprocessor through a port. 
The port is part of an interface, 
which connects to the proces- 
sor’s data, address and control 
buses. Under program control, 
the processor can output data 
to output ports, or input data 
from input ports. 

In addition, the port may 
have handshaking control sig- 
nals that connect to the I/O 
device as well and provide Data 
Ready and Data Accepted sig- 


naling between the two. In most 
cases, these handshaking sig- 
nals are in addition to the data 
lines in the port, but sometimes 
one or two of the data lines may 
be used for that purpose. 

A microcomputer can pro- 
vide an I/O port in one of three 
ways. 

1. The port may exist right 
on the processor 1C, in the form 
of several pins that can provide 
input or output directly under 
program control. 

2. A port may connect to the 
buses in the same way as mem- 
ory does, and may be pro- 
grammed as if it were memory. 
This is called memory-mapped 
I/O. 

3. The port may connect to 
the buses, but be controlled by 
one or more special I/O control 
lines from the processor. 

Let’s look at each of these in 
turn. 

Direct Microprocessor I/O 

The simplest example of I/O 
directly from the processor 1C 
is on the SC/MP microproces- 
sor manufactured by National 
Semiconductor. 

Fig. 2 shows the I/O portion 
of this processor, which in- 
volves two registers and seven 


pins. Internally, the Status reg- 
ister and the Extension register 
are two eight-bit registers, 
which can be manipulated by a 
program or by external events. 

The Status register is used to 
hold information about things 
that the processor is currently 
working on. Five of its eight bits 
connect to external pins, as 
shown. The two bits connected 
to pins 17 and 18 (called Sense 
A and Sense B lines) can be 
used as inputs; if these pins are 
grounded, the two correspond- 
ing bits in the register become 

0, or if they are brought to near 
-i- 5 volts, the two bits become a 

1. A program can then sample 
these bits at any time. 

The rightmost three bits of 
the register connect to pins 19, 
21 and 22 (called Flag 0, 1 and 2) 
and are used as outputs. When 
the processor, in response to 
a program, stores a 0 or 1 into 
the appropriate stage of the 
register, the output pin goes, 
respectively, to ground or +5 
volts. 

The Sense lines can be used 
to sense external events, while 
the Flag outputs can operate 
outside equipment. For exam- 
ple, the SC/MP Applications 
Manual shows a simple elec- 
tronic door lock, where the 
Sense line monitors a switch 
used to enter a combination, 
while the Flag lines control LED 
indicators and an electric lock 
mechanism. 

Pins 23 (called SOUT or Serial 
OUT) and 24 (called SIN or Serial 
IN) are specifically intended for 
serial I/O, as in driving a tele- 
printer or CRT terminal. In nor- 


mal operation, these pins are 
isolated from the Extension 
register, which can be used for 
purposes other than I/O. But 
when a special SIO (Serial Input- 
Output) instruction is per- 
formed by the program, the Ex- 
tension register becomes a 
shift register and shifts to the 
right one bit. 

At the same time, the bit 
coming in on the SIN pin shifts 
into the leftmost bit of the 
register, while the bit in the 
rightmost bit of the register 
goes to a latch flip-flop, whose 
output goes to the SOUT pin. 
This flip-flop then holds the bit 
even if the Extension register is 
used for something else in the 
meantime. 

You will remember in our dis- 
cussion of ASCII serial data 
last month that a shift register 
usually does the conversion be- 
tween parallel and serial, and 
that the least significant (right- 
most) digit is sent first. As you 
can see, all of this is easily 
done right inside the SC/MP. 

The SC/MP is actually a good 
example of internal processor 
I/O circuits. It was designed to 
be inexpensive to use in small 
systems, and so having some 
simple I/O functions right in the 
processor 1C is a good idea. 
Keep in mind, though, that in 
most cases some sort of exter- 
nal buffering will be needed to 
isolate and amplify the signals 
on these I/O pins. For instance, 
the current loop or RS-232C 
circuits we discussed last 
month would be needed be- 
tween the processor’s SIN and 
SOUT pins and a teleprinter or 
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Fig. 1. How an I/O device connects to a microprocessor. 
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Fig. 2. The SC/MP from National Semiconductor has seven I/O 
pins. 


CRT terminal. 

There are other microproces- 
sor ICs that have similar I/O 
capabilities. Some, such as the 
Intel 8085, provide only one or 
two I/O pins and need other cir- 
cuitry for more complex uses; 
others may provide a complete 
eight-bit port or even more. 

A good example of a proces- 
sor with a complete port is the 
8048/8748/8035 series from 
Intel. In fact, these processors 
have three ports each! 

Fig. 3 shows the I/O connec- 
tions of these processors. The 
three ports are Port 1, Port 2 
and one called the “Bus Port.” 
Ports 1 and 2 can be used either 
for input or output; they can 
even be used alternately for 
one or the other, or split up so 
that some bits are inputs and 
others are outputs. The Bus 
Port, on the other hand, can’t 
be split up in that way. But it, 
too, is bidirectional. 

All this is very nice, but let’s 
consider the bad points of hav- 
ing so much I/O circuitry inside 
the processor chip. 

Let’s think about it from the 
point of view of 1C pins. Most 
microprocessors have 40 pins. 
This applies to the popular pro- 
cessors such as the 8080, Z-80, 
6502 and 6800, and most others 
as well. A few more limited 
ones have only 28 pins, and 
only a very few new ones, such 
as the TMS9900 or the MC68000, 
have 64 pins. 

When you think about it, the 


more pins an 1C has, the more 
complex and expensive it is 
going to be— both to make and 
to use. Forty pins is about as 
much as most manufacturers 
want to tackle, and the extra 24 
pins on the MC68000 or 
TMS9900 must add to the price. 

So, if you are going to be 
limited for practical reasons to 
40 pins or less, then adding 
seven I/O pins, as done on the 
SC/MP, or 24 pins, as on the 
8048, means something else 
has to go. In the case of the 
SC/MP it was four address bus 
lines. In the 8048 series, the en- 
tire data and address buses 
have been removed. 

Keep in mind that the pur- 
pose of putting I/O ports or 
lines directly on the processor 
1C is to save money by eliminat- 
ing external I/O circuits. This is 
especially important in simple, 
but high-volume, applications 
such as microprocessor-con- 
trolled appliances or instru- 
ments. In these cases speed 
may not be important, and the 
amount of memory may be 
small. Hence it may be possible 
to share the same lines for 
more than one type of signal or 
even eliminate address lines in 
the address bus altogether. 

As an example, let’s look at 
the SC/MP, whose address bus 
consists of only 12 lines. It uses 
a full 16 bits for addresses, but 
the other four are placed onto 
the data bus at a time when it is 
not being used for anything 


else (this is called multiplexing). 

In simple applications, where 
a small amount of memory is re- 
quired, the 12-bit bus can 
specify up to 4096 memory ad- 
dresses, which should suffice 
for most high-volume uses. 
Only if more memory is re- 
quired do we need to latch the 
other four bits into a separate 
set of flip-flops. So for most 
cases, the extra four bits are 
not needed. Moreover, the 
SC/MP is slow enough that 
enough time exists to squeeze 
the extra address bits onto the 
data bus. 

The 8048 is another example. 
This is a processor that has 
1024 locations of mask pro- 
grammed ROM and 64 loca- 
tions of RAM right on the same 
chip. (The 8748 is similar but 
has EPROM rather than ROM 
memory). 

For many applications, the 
8048 or 8748 may have enough 
of its own memory that no other 
external memory is needed. In 
that case no data or address 
buses are needed either, and 
the extra pins might as well be 
used for I/O. This makes these 
ICs practical for simple, inex- 
pensive controllers in high- 
volume products where the 
8748 would be used during ini- 
tial product design and the 
much cheaper 8048 for the final 
mass production run. 

Now we come to the reason 
why the third port is called a 
Bus Port: normally it is an I/O 
port, but in cases where more 
memory is needed than is avail- 
able on the chip itself, it be- 
comes an address and data 
bus. But since it has only eight 
bits, four more address bits (for 
a total of 12) are multiplexed 


onto Port 2 and . . . you get the 
idea— using a chip such as this 
one for large computer systems 
is not a good choice. 

Memory-Mapped I/O 

The second method of con- 
necting a port to a processor is 
to make it look like memory. 
Memory-mapped I/O interfaces 
can be used on any processor, 
including those that have spe- 
cial I/O circuits and instruc- 
tions. But for some, such as 
Motorola’s 6800 or MOS Tech- 
nology’s 6502, it is the only way 
since they have no circuits or 
instructions specially intended 
for I/O operations. 

Fig. 4 shows a simple mem- 
mory-mapped output port. At 
the bottom, we have an address 
decoder just like that used in 
memory decoding, except that 
it may have to decode all, or al- 
most all, of the address bits. 
(You may want to review Kilo- 
baud Klassroom Nos. 10 and 
11, which "discussed decoding 
the address bus.) When a par- 
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Fig. 3. The Intel 8048, 8748 and 
8035 have three eight-bit ports. 
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lOxx xxxx xxxx 0100 for address 8004 
and lOxx xxxx xxxx 0101 for address 8005, 
where x stands for don’t-care, undecoded bits. 

Example 1. 


ticular address or group of ad- 
dresses is called for, this de- 
coder provides a short output 
pulse that goes up to eight type 
D flip-flop latches. 

These latches have their D 
(Data) inputs connected to the 
data bus (probably through buf- 
fers of some kind) and con- 
stantly monitor the goings-on 
on the bus. But they only latch 
information when a clock pulse 
arrives from the decoder. When 
that happens, they grab what- 
ever data is on the data bus and 
provide an output to the port, 
which is then held there until 
the next time that address is 
selected. 

From the central processor’s 
point of view, memory-mapped 
I/O is simple. No additional cir- 
cuitry is needed inside the pro- 
cessor chip, since the output 
port looks just like, and is pro- 
grammed just like, a memory lo- 
cation. Whenever the proces- 
sor wants to output binary data 
to the port, it follows the same 
procedure as if it were writing it 
into some memory location. 
Only the external circuitry 
knows that the location ad- 


dressed is an output register, 
rather than an actual location 
in memory. For this reason, any 
processor capable of operating 
with external memory can use 
memory-mapped I/O. 

A memory-mapped input port 
is very similar, but as Fig. 5 
shows, the flip-flop latches are 
replaced by a set of Tri-state 
buffers (and the address de- 
coder must be wired so that it 
responds only on a read). Data 
from the input port is gated into 
the data bus only when the 
computer does a read from the 
“memory address” the decoder 
is wired to accept. 

But, of course, there is a 
slight problem. If a processor 
has a 16-bit address, it has 
room for 65,536 memory ad- 
dresses. If some of these are 
used up for I/O, then the actual 
memory must be smaller. 

Although this seems like a 
small price to pay, in some pop- 
ular computers it has proven to 
be a problem. Take, for in- 
stance, the Southwest Techni- 
cal Products M6800 computer. 
In this system, provision is 
make for eight I/O ports, and 


each is assigned four ad- 
dresses (we’ll see why in a 
moment). Thus 32 addresses 
are used up for I/O, making it 
seem as though the rest- 
65, 504— are left over for 
memory. 

In reality, there are several 
reasons why the memory must 
be much smaller. First of all, 
the decoding for I/O ports fol- 
lows the same rules as de- 
coding for memory. For in- 
stance, if incomplete address 
decoding is used, addresses 
are wasted. But address de- 
coding for I/O is more expen- 
sive than for memory. This is 
because the decoder for a 
memory block, even with full 
decoding, may only have to ac- 
cept three or four address input 
bits. If 8K memory blocks are 
used in a 64K computer, only 
eight blocks are possible, and 
only three bits are needed to 
select one block. 

On the other hand, if an out- 
put port has a single address, 
all 16 bits have to be decoded to 
separate that address from all 
others. Decoding a 16-bit ad- 
dress, and doing it fast and in- 
expensively, is not easy, and 
the temptation is not to do it. 

As an example, the SWTP 
computer takes a shortcut and 
only decodes ten bits. For in- 
stance, the serial I/O port has a 
hexadecimal address of 8004, 
but the actual binary address of 
that port need only be 

1000 xxxx xx00 0100 

where each x stands for a 
“don’t care” bit that is not de- 
coded. 

If all of the xs are 0, then the 
hexadecimal address is 8004. 
But if they are all 1, then the ad- 
dress becomes 8FC4, and 
many other addresses are pos- 
sible if the xs take on various 
combinations of 0 and 1. 

So the 32 addresses have 
grown to take up almost 4K of 
memory— from about hexadec- 
imal 8000 to 8FFF, limiting the 


maximum to 60K (and actually 
less, but for other reasons). 

There is a second reason why 
complete address decoding for 
I/O is inconvenient. Suppose 
you do it . . . then what? Mem- 
ory blocks come in multiples of 
a K (1024) locations. How do 
you chop 32 locations out of a 
4K or 8K memory board? What 
you wind up doing is paying for 
the full memory, but then hav- 
ing to install additional cir- 
cuitry to prevent part of it from 
working. This complicates 
memory board design and is 
seldom done. So only partially 
decoding an I/O address cer- 
tainly makes the job easier, 
even if it does reduce the maxi- 
mum memory size. 

A third problem associated 
with memory-mapped I/O is the 
choice of addresses. In the 
SWTP system I/O is located 
starting at address 8000, which 
is right in the middle of the pos- 
sible 64K addresses (this dates 
back to a Motorola decision 
and was not SWTP’s idea). 
Hence the computer can only 
get 32 K memory locations in 
one continuous chunk; al- 
though it is possible to have as 
much as 52K of RAM and ROM, 
the rest must be located in a dif- 
ferent part of memory and so 
cannot be used together with 
the lower 32K. 

In my system I have 40K— 
32K in lower memory and an- 
other 8K in upper memory. I 
solve the problem by putting 
most programs in the separate 
8K memory and using the entire 
32 K memory only for data, but 
that is not always a satisfac- 
tory solution. Ideally, the “loca- 
tions” for I/O should be placed 
either at very low or very high 
addresses, so that as much real 
memory as possible can be put 
in. 

Experiment #65 

Parallel Port with Handshaking 

Problem: To really be useful, 
a parallel port needs not just 
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Fig. 5. A simple memory-mapped input port. 



> SELECT 8004 (TO FIG. 7) 


► SELECT 8005 (TO FIG. 7) 


Fig. 6. Partial address decoder for addresses 8004 and 8005. 
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STEP 1: INPUT FROM ADDRESS 8005 
STEP 2: IF NOT READY, RETURN TO STEP 1 
STEP 3: INPUT DATA FROM ADDRESS 8004 
STEP 4: WRITE TO ADDRESS 8005 
STEP 5: CONTINUE 

Example 2. 


the eight data lines, but also 
some handshaking (which we 
described last month). How is 
this done with a memory- 
mapped I/O port? 

Solution: The answer is ac- 
tually fairly simple— you set up 
three ports: the eight-bit data 
port and a pair of one-bit ports 
just for the handshaking. If you 
do it right, you can share some 
of the circuitry between the 
three ports, so that the com- 
plete circuit is not much more 
complicated than just the data 
port itself. 

Theory: The circuitry can be 
divided into two parts— the ad- 
dress decoding and the actual 
port circuitry. 

Let’s design an actual circuit 
that might be used with a 
Motorola 6800 processor to in- 
put parallel data from the 
paper-tape reader we described 
last month. (You may find it 
useful to dig out last month’s 
Kilobaud Klassroom and look 
at Fig. 4 to refresh your memory 
on the handshaking system we 
used with the tape reader.) Let 
us assume that partial address 
decoding is good enough for us 
and that we want this port to be 
at memory location 8004. Since 
we need more than just the 
eight-bit data port, we also 
have to assign addresses for 
the two handshaking ports. 
Since handshaking requires 
both input and output, we can 
take a shortcut and use the 
same address— and decoder— 
for both. We will select address 
8005 for the handshaking cir- 
cuitry. 

Fig. 6 shows a simple de- 
coder that would decode just 
six bits of the address as 
shown in Example 1. 

Since these two addresses 
differ only in A0, the last bit, we 
use common circuitry for the 
other five bits. We take the 
three bits that should always 
be 0 (A14, A3 and A1) and feed 


them into a 7427 NOR gate at 
the top, whose output will be 
high when all three bits are 0. 
(The AND symbol with circles 
on the inputs means that all in- 
puts must be low for the output 
to be high; see “Is It High or 
Low,” p. 56, in the May 1977 
issue of Kilobaud , the same is- 
sue that carried Kilobaud 
Klassroom No. 1 , for a more de- 
tailed explanation if you’re 
rusty on this.) 

This high level is then com- 
bined with the two bits that 
should be a 1 (A15 and A2), as 
well as with two 6800 control 
signals called VMA (Valid Mem- 
ory Address) and 02 (Phase 2), 
which go positive during the 
time when a valid memory or I/O 
operation is supposed to occur. 
(We will take a more thorough 
look at control signals such as 
VMA and 02 next time.) 

As a result, whenever either 
address 8004 or 8005 is select- 
ed by the processor, the output 
of the 7430 gate goes low since 
all its inputs are high. This sig- 
nal can be called PORT SELECT, 
since it goes on whenever 
either of the two addresses as- 
sociated with this port is called 
for. 

The PORT SELECT is then 
gated with A0 as well as with an 
inverted A0 in two 7402 NOR 
gates, whose outputs show 
which of the two addresses 
were called for by a short posi- 
tive pulse output. On address 
8004, the top 7402 gets two low 
signals, and so its output goes 
high; on address 8005, the bot- 
tom 7402 gets two lows, and so 
it provides a high output. Keep 
in mind that this circuit pro- 
vides only partial address de- 
coding, so there will be many 
possible addresses besides 
8004 and 8005 that will also pro- 
vide output pulses from these 
two gates. 

Fig. 7 shows the rest of the 
input port. There is an addi- 


tional signal used here, the 
R/W or Read/Not Write signal 
from the microprocessor, 
which is high or positive when- 
ever the processor is inputting 
from memory or I/O, and low 
when it is outputting. When the 
processor tries to input from 
the port, it executes an instruc- 
tion that says, “read from loca- 
tion 8004.” 

At this point, the R/W signal 
goes positive just as the Select 
8004 signal goes positive, with 
the result that gate 1 provides a 
low output pulse to the eight 
8097 Tri-state input buffers. 
This lets the data from the 
paper-tape reader get to the 
data bus, so that the micropro- 
cessor receives the data. 

The rest of Fig. 7 is the hand- 
shaking circuitry. Whenever the 
tape reader has a character, it 
makes the DATA READY line 
high. If the microprocessor 
does an input from address 
8005, that signal will go through 
the lower 8097 buffer to one of 
the data bus lines. This one-bit 
input port allows the micropro- 
cessor to test the DATA READY 
line. 

On the other hand, if the pro- 
cessor does a write to address 
8005, both inputs to gate 3 will 
go high, and the gate outputs a 
short negative-going pulse on 
the DATA ACCEPTED line. You 
may remember from last 
month’s Fig. 4 that this was 


needed in the tape-reader inter- 
face to reset the DATA READY 
flip-flop. 

We haven’t talked much 
about programming yet, but it 
might be a good idea to men- 
tion quickly how the program 
would work for this interface. 
Suppose that the computer is 
supposed to test for input data, 
input it if present or wait for it if 
not. The program— ignoring the 
question of the language it is 
written in— might look like the 
short program in Example 2. 

In step 1 we do a read from lo- 
cation 8005, which sends the 
DATA READY bit to the data 
bus. In Step 2, the microproces- 
sor looks at it to see whether it 
is a 0 or a 1. If it is 0, indicating 
that the data is not there, it 
returns back to step 1 and 
repeats. If the data is already 
there when the computer gets 
to this part of the program, then 
it goes right on to step 3; other- 
wise, it will wait here as long as 
needed until the data arrives. 
This part of the program is 
often called a wait loop. 

When the DATA READY bit 
finally arrives from the tape 
reader, the processor inputs 
the data from location 8004 in 
step 3 and follows that up with 
a write to location 8005. Notice 
that it doesn’t particularly mat- 
ter what it sends to 8005; the 
port circuits don’t really look at 
the data bus anyway. Just 



Fig. 7. Data and handshaking circuits. 


51 


1 16-BIT 
AOORESS 
BUS 


-> MREQ 
-> IORO 
-> RD 
WR 


Fig. 8. I/O and memory control 
lines of the Z-80. 

doing a write to location 8005 is 
enough, because this sends 
out the DATA ACCEPTED sig- 
nal to the tape reader, which 
resets the READY flip-flop in 
the reader and removes the 
DATA READY signal. 

If you look at last month’s 
tape-reader circuit, you will re- 
member that the READY flip- 
flop stays set until the DATA 
ACCEPTED signal is received. 
This means that if the comput- 
er isn’t quite ready for data 
from the tape reader, the DATA 
READY signal will stay there for 
some time. Of course, if the 
tape is moving through the 
reader so fast that the charac- 
ter is long gone by the time the 
computer does the input, then 
there will be an error. But if the 
computer is reasonably fast, it 
should have plenty of time to 
get the character before the 
next one comes. 

There are several variations 
on this circuit that we could try. 
For instance, we could remove 
gate 3 completely and use the 
output of gate 1 as the DATA 
ACCEPTED signal. In this way, 
the port would send out a DATA 
ACCEPTED automatically as 
soon as the processor read the 
input data. This is done fairly 
often, but I wanted you to see 
the full circuit because it points 
out one idea: It is possible to 
use one address for two ports. In 
this case, address 8005 could 
be used for both an input port 
and an output port, because 
the R/W line determines which 
one gets addressed. 

This particular interface re- 
quires only two addresses, one 


for the data and one for hand- 
shaking; but sometimes more 
addresses are needed for a 
port. This explains why the 
SWTP computer sets aside four 
addresses for every port. It is 
something that is done fairly 
often. 

Procedure: I’m not sure how 
practical it is for you to actually 
do this experiment, but if you 
have the time— and patience- 
go ahead. 

Wire up the circuit in Figs. 6 
and 7 and test it by connecting 
LEDs to the data bus lines and 
to the DATA ACCEPTED line. 
Use wire jumpers to provide the 
needed input signals. You have 
most of the parts except for the 
7427 three-input NOR gate and 
the 7430 eight-input NAND 
gate, but you can use two-input 
gates by simply eliminating 
some of the input connections. 

By the way, if you do have a 
7427 triple three-input NOR, 
keep in mind that by connect- 
ing two of the inputs together 
you make it into a two-input 
NOR; thus all three NOR gates 
in Fig. 6 can be made out of one 
1C. By connecting the two in- 
puts of a 7400 NAND together it 
becomes an inverter, so the 
same 7400 1C used in Fig. 7 for 
gates can also provide the in- 
verter in Fig. 6. If you then elim- 
inate gate 3 in Fig. 7, you can 
build the complete port from 
five ICs (counting two 8097 buf- 
fers). 

Later we will see some spe- 
cialized ICs that provide all of 
the circuitry in one chip, but for 
now we have to move on. 

Processors with 

I/O Instructions 

As opposed to the proces- 
sors that require memory- 
mapped I/O, there are quite a 
few that have special instruc- 
tions and circuitry to do I/O sep- 
arate from memory operations. 
The two most popular are the 
8080 and the Zilog Z-80. 

The Z-80 illustrates the idea 
best. As you can see in Fig. 8, 
there are four control lines in- 
volved. For all memory opera- 
tions, the MREQ or Memory 
REQuest line goes from its nor- 
mally high voltage level to a 
low; the bar over the name 
means, as usual, that this sig- 
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nal is active low, that is, it goes 
low when active. 

For all I/O operations, on the 
other hand, the IORQ or I/O 
ReQuest line gets a low pulse. 
In addition, the RD and WR 
lines indicate whether this is a 
read from memory or from an 
input device or a write to 
memory or to an output device. 
They, too, go low when active. 

In order to do an input or out- 
put operation, the program has 
to include a special I/O instruc- 
tion. The Z-80 has several such 
instructions, but the two sim- 
plest and most concise are the 
IN and OUT commands. 

The IN instruction works like 
this. Part of the IN instruction is 
a number from 0 to 255 that 
specifies one of 256 ports. 
When the computer executes 
the IN, it sends the eight-bit 
port number out on the eight 
least significant address lines, 
A 7 through A0, and holds it 
there. A fraction of a micro- 
second later, it puts a pulse on 
the IORQ and RD lines. The in- 
put port must have a decoder 
that is enabled by the IORQ so 
that it decodes the address and 
puts the input data onto the 
data bus before the RD pulse 
disappears. At the end of this 
RD pulse, the processor will ac- 
cept the input data from the 
port. 

The OUT instruction is simi- 
lar: When it is done, the proces- 
sor outputs the port number on 
A 7 through A0 and again turns 
on the IORQ line. A moment 
later it outputs data on the data 
bus and sends out a WR pulse. 
The output port circuits have to 


decode the port address and 
grab the data off the data bus 
at the tail end of the WR pulse. 

As you can see, the address 
bus is used during these opera- 
tions to provide an I/O port ad- 
dress. We can think of this as 
a device code, which speci- 
fies what device is being ad- 
dressed. The data bus, on the 
other hand, is used in exactly 
the same way as during mem- 
ory reads or writes— it carries 
eight-bit data. 

Use of separate I/O instruc- 
tions like this has two main ad- 
vantages— first of all, it sepa- 
rates I/O addresses from 
memory addresses, so that the 
maximum 64K of memory can 
be connected without interfer- 
ence from I/O. This certainly 
makes a difference in larger 
systems, although it may not 
mean much in a small comput- 
er that may only have a few K of 
memory in the first place. 

But a second advantage is 
that since the I/O address only 
has eight bits, I/O address de- 
coding is much easier to do 
than if the full 16-bit memory 
addresses had to be decoded. 
In fact, if the system only had a 
few I/O ports, it might be pos- 
sible to just decode one or two 
address bits. No decoding 
would have to be done at all if 
there were only one input port 
and one output port, since then 
we wouldn’t care what the I/O 
device code was. (Remember, 
an input port can share an ad- 
dress with an output port.) 

The popular 8080 processor 
follows the same basic idea as 
the Z-80 but is not nearly as di- 
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Fig. 9. I/O and memory control lines in 8080 systems. 
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Fig. 10. Connecting a simple keyboard to an 8080. 


rect. Because the pin connec- 
tions for the 8080 are different 
from those of the Z-80, there are 
no MREQ, 10 RQ or RD signals 
coming out of the 8080. In- 
stead, this information is multi- 
plexed onto the data bus be- 
tween other operations. Hence 
it must be latched off the bus 
and decoded by external cir- 
cuits. 

Fig. 9 shows the basic cir- 
cuit. As with the Z-80, there is a 
16-bit address bus and an eight- 
bit data bus. In addition to its 
other connections, the data 
bus also goes to a group of 
latches, which are controlled 
by a SYNC signal from the pro- 
cessor, along with a clock 
pulse called 01 or phase 1. 
(More on clock phases some 
other time.) 

The combination of SYNC 
and 01 triggers the latches at 
the precise instant to catch the 
control signals from the data 
bus. The four outputs from this 
external circuit are MEMR 
(MEMory Read), MEMW (MEM- 
ory Write), I/OR (I/O Read) and 
l/OW (I/O Write). 

The 8080 has the same IN 
and OUT instructions as the 
Z-80 has, and their operations 
are fairly similar. In each case, 
when the instruction is done, 
the processor outputs the port 
address on the least significant 
eight bits of the address bus 
and then puts a pulse on either 
the I/OR or l/OW line. Port ad- 
dress decoding circuits must 
then decode the address and 
either send data to the data bus 
or accept data from it. 

Now, let me ask you a ques- 
tion: What kind of circuitry 
would you need for a port com- 
plete with handshaking? Stop 
right here and think about it for 
a minute. 

If you are reading this para- 
graph, you probably didn’t think 
about it long enough, so wait a 
little more. No cheating. 

OK, let’s go on. If you came 
to the conclusion that there is 
little difference in the port cir- 
cuits between the Z-80 or 8080- 
type I/O approach and the mem- 
ory-mapped I/O, you are exactly 
right. The only important dif- 
ference is that with memory- 
mapped I/O we must decode 
either all or at least a good part 


of a 16-bit address, while with a 
separate I/O structure we need 
decode only a few. 

Oh sure, there are some other 
apparent differences. For in- 
stance, the 6800 uses a sepa- 
rate R/W line and some timing 
lines, (VMA and 02), while the 
8080 has separate I/OR and 
l/OW lines, but this really is de- 
pendent on the design philoso- 
phies of their manufacturers 
and has nothing to do with the 
I/O structure. 

With some minor changes, 
the input port of Figs. 6 and 7 
could be used with the 8080 or 
the Z-80, or a dozen other pro- 
cessors as well. Why don’t you 
sit down and see if you can re- 
draw Figs. 6 and 7 so they apply 
to the 8080 or Z-80? 

Experiment #66 
Interfacing an ASCII Keyboard 

Problem: After the last exper- 
iment, do you really expect us 
to interface an entire key- 
board? That looks like a pretty 
messy job. Didn’t you drag us 
through enough in Experiment 
#65? 

Solution: You are right, inter- 
facing an entire keyboard can 
become quite tedious— espe- 
cially if you don’t have one. 
Let’s look at one approach to 
the problem, and I’ll leave it to 
you just how much you really 
want to try breadboarding on 
your console. 

Theory: We talked about key- 
boards several months ago. At 
the time, I mentioned that there 
were two approaches you could 
take: (1) design an intelligent 
keyboard that did its own con- 
version to ASCII, checked for 
multiple keys being pressed, 
provided its own timing to elim- 
inate false signals due to 
switch bounce or dirt and so on 
or (2) use a dumb keyboard ap- 
proach in which there is the 
bare minimum of circuitry, and 
the processor has to do all the 
work by means of a program. 
Let’s work on a keyboard design 
for an 8080 processor using the 
bare minimum of circuitry. 

Fig. 10 shows about the least 
we can get away with. This 
design is very similar to what 
Radio Shack uses in their 
TRS-80, except that they use 
memory-mapped I/O with a 


Z-80. 

Notice that here we have an 
8x8 matrix of wires, much like 
that of an 8x8 ROM, except 
that keyswitches are used in- 
stead of memory cells at the in- 
tersections. (Only a few key- 
switches are shown in Fig. 10, 
but there is room for up to 64.) 
At the bottom, we have the 
least significant eight bits of 
the address bus driving the ver- 
tical wires through 7405 invert- 
ers. (The 7405 is a “Hex Inverter 
with Open Collector Outputs.” 
It is similar to the standard 

7404 hex inverter, except that 
the part of the output circuit 
that makes the output go posi- 
tive is missing. In this way the 

7405 can pull an output lead to 
ground but cannot make it posi- 
tive. An external resistor, called 
a pull-up resistor, is needed to 
do that. The 4.7k resistors are 
the pull-ups. In your experiment 
you can use 7404 inverters, or 
even 7400 gates with their in- 
puts tied together.) 

The horizontal matrix wires, 
which are the outputs, go 
through 8097 or 74367 Tri-state 
buffers to the data bus. These 
buffers are only enabled when 
the I/OR signal goes low as the 
result of the processor perform- 
ing an IN instruction. 

Now notice those eight pull- 
up resistors. Normally, the hori- 
zontal matrix output wires are 
held positive by those resistors, 
so that whenever the processor 
does an IN instruction it will get 


a 11111111 from the data bus 
as input. 

But suppose that it does an 
input with a port address of 
hexadecimal FF, or binary 
11111111. Now each of the 7405 
inverters inverts the 1 input 
from the address bus into a 0, 
so that all eight vertical wires in 
the matrix are now grounded. If 
none of the keyswitches is 
closed, this has no effect on the 
output, and the processor still 
gets all ones. 

However, If any of the keys 
on the keyboard is pressed, 
then one of the vertical input 
wires will be connected 
through a keyswitch to one of 
the horizontal output wires, 
and so one of the output bits 
will change to a 0. Thus, if the 
8080 gets anything other than 
11111111 as input, it knows 
that there is a key pressed 
somewhere on the keyboard. 
For instance, suppose that bit 
D4 is a 0; then the processor im- 
mediately knows that one of 
the eight keys connected to D4 
has been closed. 

The program should be writ- 
ten so that every now and then 
the 8080 does an IN instruction 
from port FF (or 11111111 in 
binary). If the number input 
from the keyboard is also FF or 
11111111, then no key is being 
depressed. Thus we have here a 
quick way of checking the key- 
board for activity under pro- 
gram control. 

Once the 8080 discovers that 
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something is being entered 
from the keyboard, the next 
step is to find out exactly which 
key it is. This is done by scan- 
ning the input lines one at a 
time, by sending out the fol- 
lowing addresses, one after an- 
other: 

10000000 

01000000 

00100000 

oooioooo 

00001000 

00000100 

00000010 

00000001 

Notice how each address 
has a 1 in a particular position, 
and 0 elsewhere. Each of these 
addresses puts a ground level 
on one of the eight vertical in- 
put wires in the keyboard 
matrix. When that ground gets 
to the line that connects to the 
depressed key, the data bus 
will suddenly get a 0 on one of 
its lines. By examining which 
address line has a 1 and which 
data line has a 0, the 8080 pro- 
cessor can determine exactly 
which key is pressed. If more 
than one key is pressed, the 
processor can determine that, 
too. 

Note that this only tells the 
processor which key has been 
pressed; if there is dirt on the 
contact then it might provide a 
key-pressed signal several 
times. It is up to the processor 
and its program to ignore short 
noise bursts such as might be 
created by switch bounce or 
dirt and to convert the key 


I OR Q C| X 

JO I /OR 

RD d v 

Fig. 11. Converting Z-80 I/O sig- 
nals to 8080-type I/O. 

closure to the appropriate 
ASCII code, if needed. 

By the way, the reason for 
using 7405 inverters instead of 
7404 is simple. If two keys in the 
same horizontal column are 
pressed at the same time— a 
fairly common occurrence, es- 
pecially with a fast typist— the 
outputs of two inverters are 
shorted together. With 7404 in- 
verters, it might be possible for 
one to be trying to provide a 1 
output as another is trying to 
provide a 0, with the result that 
they short each other out. Since 
a 7405 can only provide a 0 or 
an open— never a 1— two 7405 
inverters can have their outputs 
connected together without 
that problem. 

Although the Z-80 does not 
have an I/6R output, it could be 
used in this circuit as well. Fig. 
1 1 shows how the IORQ and RD 
signals could be combined in a 
gate to provide an I/OR. The 
gate, by the way, is a standard 
OR gate such as a 7432. 

The strange AND symbol 
with circles on the inputs and 
outputs is used to signify that if 
the top input is 0 (low) and the 
bottom input is 0 (low), then the 
output is 0 (low). This sounds 
like an AND that is operating 
with 0 inputs and output; in 


fact, it is really just an OR, 
which provides a 0 output only 
if both inputs are 0. The strange 
symbol is used to tell an engi- 
neer that the function of the 
gate is to do an AND operation, 
not an OR. 

Procedure: Since you have 
some inverters and 8097 buf- 
fers, you can wire up the circuit 
of Fig. 10. By simulating the ad- 
dress bus inputs as well as the 
keyswitches with jumpers, you 
can try it out as well. 

A little more Theory: There is 
one problem with this circuit — 
it will go into operation when- 
ever any IN instruction is per- 
formed. In other words, there 
cannot be any other input 
device used on the same 
system! 

There are several ways to get 
around the problem. One, of 
course, is to connect all other 
input ports with memory- 
mapped logic, which avoids the 
problem altogether. 

Another is to use address de- 
coders on other input devices 
and connect their outputs so 
that whenever any other input 
device is selected, the key- 
board is locked out. 

Radio Shack’s solution in the 
TRS-80 is to make the keyboard 
memory-mapped; instead of 
using I/OR for turning on the 
output buffers, the TRS-80 uses 
the output of an address de- 
coder. 

Another possible solution is 
to reduce the total number of 


keys from 64 (8 x 8 matrix) to 56 
(7x8 matrix). This is reason- 
able, since most keyboards 
only need 53 to 56 keys anyway. 
By doing this, we can eliminate 
one of the vertical wires and 
free up an address bit. This ad- 
dress bit can then be ANDed 
with I/OR, so that the output 
buffers are only turned on when 
that address bit is a 1 (or 0, de- 
pending on how it is wired). 
Whenever that bit is off, then 
the keyboard circuit is dis- 
abled, and up to 32 other input 
devices can be connected. 

On a Z-80 there is still 
another way. During an IN and 
OUT instruction, when the least 
significant eight bits of the ad- 
dress bus carry the port ad- 
dress, the Z-80 outputs the con- 
tents of one of its internal regis- 
ters on the other eight address 
bus bits. These are normally 
not used, but they could be de- 
coded to enable the keyboard 
only under certain conditions. 

Conclusion 

We’ll quit at this point but 
leave you with something to 
think about until next month- 
how would you connect, say, a 
seven-segment LED display to 
the processor? The solution 
next time. 

Next time we will discuss 
special-purpose ICs that are 
designed to simplify input/out- 
put interfacing to a port; we’ll 
also describe the function of in- 
terrupts. See you then!H 
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illustrations and numerous photographs. 
300 pages. 
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pages. 
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Z80 #11-X $8.50 
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David Koh, M.D. 

Dept, of Cardiology RG-20 
University of Washington 
Seattle WA 98195 


Raster Scan Graphics 
for the 6800 

(Part 2: The Software) 


Last month we presented David Koh’s incredible graphics mod for the TVT-II. Here’s the 
software to make it go . . . along with some amazing photos showing what it can do. 




Photo 1. Digitally synthesized Lissajous figure . This is a static dis- 
play produced by a simple BASIC program. This figure is a plot of 
horizontal and vertical sinusoidal input waveforms which are har- 
monically related in the ratio of 2 to 7. 


N ow comes the fun part- 
drawing pictures! 

The graphics RAM is ad- 
dressed and handled exactly 
like ordinary read/write mem- 
ory. You can store and read 
data there and even store and 
execute programs. The only dif- 
ference is that the contents of 
this memory are constantly dis- 
played on the CRT as a bit pat- 
tern. This process is complete- 
ly transparent to the MPU. 

Every bit in this memory 
space of 6000 to 73FF has a 
unique location on the screen, 
which appears white if it is set 
to a logic 1, and black if it is 
cleared. See Fig. 1 for specifics 
on how this bit-mapping is done. 

It would be nice to set or 
clear each bit without affecting 


any other bit; it would be nicer 
still to label each bit according 
to its horizontal and vertical 
location on the screen, rather 
than as the “5th bit in location 
6AB3.” The brute-force method 
of doing this is to sit down with 
pencil and graph paper and 
draw the desired picture by fill- 
ing in squares. Next, block off 
each row into 8-bit groups, con- 
vert the binary representation 
to hex and load it into RAM via 
keyboard. This would not be 
much fun. It is far better to let a 
few software routines do this 
drudgery for you. 

PLOT1 (Program A) is an 
assembly-language subroutine 
that will draw or erase a single 
dot each time it is called. The 
location of the dot is specified 
by its horizontal and vertical 


THE FIRST BYTE ADDRESSED IN UPPER LEFT CORNER IS 6000 H . THE LAST 
SIGNIFICANT BIT IS SHIFTED OUT FIRST. THIS EXAMPLE SHOWS THE DIS- 
PLAY WHEN LOCATION 6000 H CONTAINS 1 1000 1 0 1 2 OR C5 H 



b 2 b 3 b 4 b 5 b 6 b 7 b 0 
I 1 I I I 1 h— 


. 6001 
b l 


601 E 60IF 


-I V 


160 VERTICAL 
LINES 
(32 LINES * 
1024 BYTES) 



32 BYTES X 8 DOTS = 256 DOTS 


73FF 


Fig. 1. Bit-mapping scheme. 
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Photo 2. A simulated electrocardiogram. This ECG complex was 
produced by a BASIC program and slightly enhanced by manual 
use of an X-Y digitizer. 


coordinates in hex referenced 
from the upper left corner of the 
screen. These two single-byte 
hex values must be stored in 
00F0 and 00F1, respectively, 
before calling PLOT1. In addi- 
tion, the value of location 00F2 
(FLAG) determines whether the 
dot is erased or drawn. A zero 
stored here causes the dot to 
be erased; any nonzero value 
will draw a dot. FLAG is not 
altered and need not be re- 
defined every time. 


The starting address of the 
graphics memory is specified 
at locations 0105 and 0108. 
These should be changed if you 
configure your board to start 
elsewhere. Note that these 
values are the address before 
four left-shift operations. Loca- 
tion 012F is modified by the in- 
struction at 012B in GETMSK, a 
subroutine that looks up a 
mask from a table. This ap- 
proach may not be aesthetical- 
ly pleasing, but it executes 


Program A. PLOT1 


00001 

00002 

00003 

00004 

00005 

00006 

00007 

00008 

00009 

00010 
00011 
00012 


00F9 02 
00FA 04 
00FB 08 
00FC 10 
00F0 20 
00FE 40 
00FF 80 


NAM PL0T1 

************************************ ****** 


PL0T1-A BASIC PLOTTING 
SUBROUTINE FOR RASTER SCAN 
GRAPHICS. PARAMETERS ARE 
PASSED THROUGH HORIZ, VERT, 
AND FLAG. (0,0) IS THE 
UPPER LEFT CORNER. IF FLAG 
IS ZERO THEN A DOT WILL BE 
ERASED. IF FLAG IS SET THEN 
A DOT WILL BE DRAWN. 


00013 

★ 



00014 

* 


DAVID K0H 

00015 

* 



00016 

****************************************** 

00017 


OPT 

0,S 

00018 00F0 


0RG 

$F0 

00019 00F0 0001 

H0RIZ 

RMB 

1 

00020 00F1 0001 

VERT 

RMB 

1 

00021 00F2 FF 

FLAG 

FCB 

$FF 

00022 00F3 0001 

MASK 

RMB 

1 

00023 00F4 0002 

TEMPAD 

RMB 

2 

00024 00F6 0002 

TINDEX 

RMB 

2 TEMP. STORE FOR INDEX 

00025 00F8 


0RG 

$F8 LOOKUP TABLE FOR DOT 1 

00026 00F8 01 

TABLE 

FCB 

1,2,4,8,16,32,64,128 


00027 0100 


0RG 

$100 


00028 0100 

PLOT 

EQU 

* 


00029 0100 36 


PSH A 


SAVE 

00030 0101 37 


PSH B 



00031 0102 DF F6 


STX 

TINDEX 


00032 0104 86 06 


LDA A 

#6 

SETS 

00033 0106 97 F4 


STA A 

TEMPAD 


00034 0108 86 00 


LDA A 

#$00 

SETS 

00035 

* BOTH 

GET SHIFTED 4 TIMES 

00036 010A 97 F5 


STA A 

TEMPAD+1 


00037 010C 96 FI 


LDA A 

VERT 


00038 01 0E D6 F4 


LDA B 

TEMPAD 


00039 0110 48 

MULT 

ASL A 


MULT 

00040 0111 C9 00 


ADC B 

#0 

ADDS 


SAVE A,B,AND INDEX REG. 


SETS BEGIN ADDRESS OF SCREEN 
SETS VERTICAL START OF WINDOW 


00041 

0113 

9B 

F5 

ADD 

A 

TEMPAD+1 

ADD VERT LINE OFFSET 

00042 

0115 

48 


ASL 

A 


SHIFTS A&B 4 TIMES TO LEFT 

00043 

0116 

59 


ROL 

B 



00044 

0117 

48 


ASL 

A 



00045 

0118 

59 


ROL 

B 



00046 

0119 

48 


ASL 

A 



00047 

011 A 

59 


ROL 

B 



00048 

011 B 

48 


ASL 

A 



00049 

one 

59 


ROL 

B 



00050 

Oil D 

D7 

F4 

STA 

B 

TEMPAD 

STORE THIS ADDRESS 

00051 

on f 

16 


TAB 



LOW BYTE TO B 

00052 

0120 

96 

FO 

LDA 

A 

HORIZ 


00053 

0122 

8D 

03 

BSR 


GETMSK 


00054 

0124 

7E 

0140 

JMP 


BASE2 


00055 

0127 

84 

07 

GETMSK AND 

A 

#%111 


00056 




* SPECIFIES WHICH BIT OF THE BYTE 

00057 




* REPRESENTS 

THE DOT 


00058 

0129 

8B 

F8 

ADD 

A 

#$F8 


00059 

012B 

B7 

012F 

STA 

A 

*+4 


00060 


0000 

DIRECT EQU 


0 


00061 

012E 

96 

00 

LDA 

A 

DIRECT 


00062 

0130 

97 

F3 

STA 

A 

MASK 

STORE IT IN 'MASK' 

00063 

0132 

39 


RTS 




00064 

0133 

96 

FO 

ADDRES LDA 

A 

HORIZ 

BUILDS LOW ORDER ADDRESS 

00065 

0135 

44 


LSR 

A 


DIVIDE BY 8 

00066 

0136 

44 


LSR 

A 



00067 

0137 

44 


LSR 

A 



00068 

0138 

IB 


ABA 



ADD IT TO LOW ORDER 

00069 

0139 

97 

F5 

STA 

A 

TEMPAD+1 

STORE IT 

00070 

01 3B 

DE 

F4 

LDX 


TEMPAD 

LOAD INDEX WITH IT 

00071 

01 3D 

A6 

00 

LDA 

A 

X 

LOAD THAT BYTE 

00072 

01 3F 

39 


RTS 



RETURN 

00073 

0140 

7D 

00F2 

BASE2 TST 


FLAG 

IS FLAG=0? 

00074 

0143 

26 

OE 

BNE 


WRITE 

IF NOT, WRITE-ELSE ERASE 

00075 

0145 

43 


COM 

A 


INVERT MASK 

00076 

0146 

97 

F3 

STA 

A 

MASK 


00077 

0148 

8D 

E9 

BSR 


ADDRES 

GET THE BYTE 

00078 

014A 

94 

F3 

AND 

A 

MASK 

AND IT WITH INVERTED MASK 

00079 

014C 

A7 

00 

STA 

A 

X 

STORE IT BACK 

00080 

014E 

33 


PUL 

B 


RESTORE REGISTERS 

00081 

014F 

32 


PUL 

A 



00082 

0150 

DE 

F6 

LDX 


TINDEX 


00083 

0152 

39 


RTS 




00084 

0153 

8D 

DE 

WRITE BSR 


ADDRES 


00085 

0155 

9A 

F3 

ORA 

A 

MASK 

OR IT TO ADD A DOT 

00086 

0157 

A 7 

00 

STA 

A 

X 

STORE IT BACK 

00087 

0159 

33 


PUL 

B 


RESTORE REGISTERS 

00088 

015A 

32 


PUL 

A 



00089 

015B 

DE 

F6 

LDX 


TINDEX 


00090 

01 5D 

39 


RTS 




00091 




END 





H0RIZ 00F0 
VERT 00F1 
FLAG 00F2 
MASK 00F3 
TEMPAD 00F4 
TINDEX 00F6 
TABLE 00F8 
PLOT 0100 
MULT 0110 
GETMSK 0127 
DIRECT 0000 
ADDRES 0133 
BASE2 0140 
WRITE 0153 

TOTAL ERRORS 00000 

S00B0000504C4F5431 20202024 
S10400F2FF0A 

SI 1 E00F801020408102040803637DFF6860697F4860097F596F1 D6F448C9001D 
SI 1 E01 1 39BF54859485948594859D7F41 696F08D037E014084078BF8B701 2F0E 
SI 1 E01 2E960097F33996F04444441 B97F5DEF4A600397D00F2260E4397F38DB2 
SI 1 80149E994F3A7003332DEF6398DDE9AF3A7003332DEF63903 
S9030000FC 



Photo 3. Spiral— another example of BASIC created graphics. 
Complex functions are easily displayed using BASIC, at the cost 
of slow execution. 
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rapidly and it works! Purists are 
welcome to rewrite the code 
and eliminate this trickery. 

PLOT1 can be used several 
ways. For drawing pictures, 
hook up a digitizer to two paral- 
lel input ports and write a short 
driver that will transfer these 
bytes to 00F0 and 00F1 before 
calling PLOT1. Connect a push- 
button switch to a PIA control 
line to set or clear FLAG to con- 
trol drawing or erasing. A joy- 
stick and A/D converter could 
be used as the digitizer. Any 
number of machine-language 
application programs could 
utilize PLOT1 for graphics out- 
put, including 3-D flight simula- 
tion, character generation, 
electrocardiogram display, etc. 

A BASIC subroutine that per- 


forms the same function as 
PLOT1 is shown in Program B. 
It executes much more slowly 
than PLOT1, but is useful for 
displaying the results of com- 
plex calculations done in 
BASIC. It is written in SWTP 8K 
BASIC 2.0, which supports 
multiple statements per line. It 
should be a simple matter to 
tailor it to other BASIC inter- 
preters. The subroutine itself 
consists of lines 0700 to 0790. 

Lines 10 to 80 make up a sim- 
ple calling program that will 
draw the Lissajous figure 
shown in Photo 1. This routine 
also requires three values be- 
fore being called: H (for hori- 
zontal), V (for vertical) and Z (for 
flag). H and V are decimal inte- 
gers from 0 to 255 and 0 to 159, 


0001 REM *RASTER SCAN GRAPHICS DEMONSTRATION PROGRAM 

0002 REM *LINES 10 TO 80 PRODUCE A LISSAJOUS FIGURE. 

0003 REM *LINE$ 700 TO 790 COMPRISE THE GRAPHICS 

0004 REM *PL0TTING SUBROUTINE. 

0005 REM *THE GRAPHICS RAM (6000H TO 73FFH) SHOULD BE 

0006 REM *CLEARED PRIOR TO RUNNING THIS PROGRAM. 

0007 REM * 

0008 REM * 

0009 REM * 

0010 Z=1 :I=0 

0020 X=120*SIN( I) 

0030 Y=75*C0S(3.5*I ) 

0040 H=INT(X)+127 
0050 V=INT(Y)+79 
0060 G0SUB 700 

0070 I-I+. 0418879 

0080 GOTO 20 

0700 REM *PL0T SUBROUTINE IN BASIC. 

0701 REM *REQU IRES 3 PARAMETERS: H,V, AND Z 

0702 REM * H(0RIZ)=INTEGER FROM 0 TO 255 

0703 REM * V(ERT) INTEGER FROM 0 TO 159 

0704 REM * Z: SET TO 1 TO DRAW A DOT, 0 TO ERASE A DOT 

0705 REM *(0,0) IS THE UPPER LEFT CORNER 

0706 REM *EXAMPLE: THE LINE H=255 : V=1 59 : Z=1 :G0SUB 700 

0707 REM * WILL DRAW A DOT AT THE LOWER RIGHT CORNER. 

0708 REM * 

0709 REM * 

0710 H1=H/8:H2=INT(H1 ) 

0715 REM CALCULATE THE BIT POSITION 
0720 H3=8*(H1-H2) 

0725 REM CALCULATE THE RAM ADDRESS 
0730 M=24576 + 32*V+H2 

0740 M1=PEEK(M) 

0741 REM *UNPACK THE BYTE 

0742 B7=0:IF M1>1 27 THEN B7=l :M1=M1-128 

0743 B6=0:IF Ml>63 THEN B6=l :Ml=Ml-64 

0744 B5=0:IF Ml>31 THEN B5=l :Ml=Ml-32 

0745 B4=0 : I F Ml>15 THEN B4=l :M1=M1-16 

0746 B3=0:IF Ml>7 THEN B3=l:Ml=Ml-8 

0747 B2=0:IF Ml>3 THEN B2=l :Ml=Ml-4 

0748 B1=0:IF Ml >1 THEN B 1 =1 : Ml =M1 -2 

0749 B0=0:IF M1>0 THEN B0=1 

0750 ON H3+1 GOTO 760,761,762,763,764,765,766,767 
0755 REM *M0DIFY THE BIT AND REBUILD THE BYTE 

0760 B0=Z:G0T0 770 

0761 B1=Z:G0T0 770 

0762 B2=Z:G0T0 770 

0763 B3=Z:G0T0 770 

0764 B4=Z:G0T0 770 

0765 B5=Z:G0T0 770 

0766 B6=Z:G0T0 770 

0767 B7=Z 

0770 M1=0:IF B0=1 THEN M1=M1+1 

0771 IF Bl=l THEN Ml=Ml+2 

0772 IF B2=l THEN Ml=Ml+4 

0773 IF B3=l THEN Ml=Ml+8 

0774 IF B4=l THEN M1=M1+16 

0775 IF B5=l THEN Ml=Ml+32 

0776 IF B6=l THEN Ml=Ml+64 

0777 IF B7=l THEN M1=M1+128 
0780 REM *PUT IT NEATLY BACK 
0785 POKE ( M,M1 ) 

0790 RETURN 

Program B. Demonstration program in BASIC. 



Photo 4. Galaxy 1. This and Photos 5 and 6 were generated by a 
modified assembly-language circle drawing algorithm. Each re- 
quired from four to 20 seconds of MPU time to create. 


respectively. Z is either zero to 
erase a dot or 1 to draw a dot. 
Lines 40 and 50 add an offset to 
H and V to set the origin at the 
center of the screen. 

Note that the subroutine 
code could be shortened con- 
siderably by using subscripted 
variables and FOR-NEXT loops. 
I chose not to do this because 
of the substantial speed penal- 
ty imposed by the use of sub- 
scripts. A further small in- 
crease in speed can be ob- 
tained by defining a variable for 
each numerical constant using 
LET statements when the call- 
ing program is initialized. I 
felt that to do this, though, 
would render the listing unde- 
cipherable. Speed is not 
BASIC’s forte, anyhow. 
BASIC’s strengths lie in its 
ability to crunch numbers and 
its ease of programming. 

Regardless of which pro- 
gram you use, you will want a 


routine to clear the screen. 
ERASER (Program C) is a sim- 
ple assembly-language pro- 
gram that will do this in the 
blink of an eye. As shown here, 
it will clearthe screen when you 
halt BASIC with the reset but- 
ton and type G. Once the 
screen is cleared it will jump 
back to 0103, the soft-start ad- 
dress for BASIC. Do not load 
and execute this program until 
after BASIC has initialized from 
the hard-start address 0100 or 
you will bomb the interpreter. 

The JMP instruction at A057 
can be modified to vector back 
to your graphics operating sys- 
tem or whatever address you 
want. It can also be replaced by 
an RTS to convert the program 
into a subroutine. 

Some Applications 

The photos illustrate some of 
the things you can do with this 
graphics system. 



Photo 5. A close encounter? 
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Photo 6. Galaxy 2. Note the illusion of gray scale made possible by 
varying the density of dots. 


00001 

NAM 

ERASER 

00002 

**************************************** 

00003 

* ERASER--CLEARS THE SCREEN AND JUMPS 

00004 

* BACK TO MONITOR, BASIC, OR USER ADDR. 

00005 

**************************************** 

00006 

OPT 

0,S 

00007 6000 

MEMBEG EQU 

$6000 

00008 73FF 

MEMEND EQU 

$73FF 

00009 0103 

RESTRT EQU 

$0103 

00010 A048 

0RG 

$A048 

00011 A048 A04A 

PC FDB 

ERASER 

00012 A04A 86 00 

ERASER LDA A 

#$0 CHANGE TO $FF TO FILL SCREEN 

00013 A04C CE 6000 

LDX 

#MEMBEG 

00014 A04F A7 00 

LOOP STA A 

0,X 

00015 A0 51 08 

I NX 


00016 A0 52 8C 7400 

CPX 

#MEMEND+1 FINISHED? 

00017 A0 55 26 F8 

BNE 

LOOP IF NOT, LOOP BACK 

00018 A0 57 7E 0103 

JMP 

RESTRT IF SO, JUMP BACK TO BASIC 

00019 

END 


MEMBEG 6000 



MEMEND 73FF 



RESTRT 0103 



PC A048 



ERASER A04A 



LOOP A04F 




Program 

C. ERASER. 


The lead photo shows my fa- 
vorite recreational use for 
graphics: drawing cartoons. 
This one is of a little friend from 
long ago and far away. I used a 
flatbed X-Y digitizer made by 
Bolt, Baranek and Newman of 
Boston to draw him freehand. 
This unit was once offered as 
surplus by Delta Electronics, 
but I believe it is no longer in 
stock. 

It is a marvelous collection of 
pulleys and cables that re- 
solves two-dimensional motion 
into its linear X and Y compo- 
nents, which, in turn, move 
wiper contacts across etched 
encoder boards to produce X 
and Y values in 7-bit Gray code. 
These are parallel loaded into 
two sides of a PIA and convert- 
ed to binary in software. 

I used the unused eighth bit 
of each PIA side to signal that 
the cursor is active (“pen 
down”) and to select draw or 
erase mode. Since the resolu- 
tion of the digitizer is only 128 
by 128, 1 wrote a small graphics 
operating system that posi- 
tions the digitizing "window” 
anywhere on the screen. Its 
other commands are Clear 
Screen, Fill Screen and Save 
Picture to Tape. 

This particular cartoon also 
illustrates how the graphics 
video and TVT-II output can be 
displayed simultaneously on 
the same monitor. 

Photo 1 is the Lissajous fig- 
ure produced by Program B. Al- 
though SWTP BASIC is not the 
fastest, it is extremely ac- 
curate. Note the smoothness of 


the curve and the absence of 
quantum gaps. 

Photo 2 is a simulated elec- 
trocardiogram produced by a 
BASIC program. Though too 
slow for real-time display, this 
method allows lengthening and 
shortening various intervals in 
a convenient fashion for teach- 
ing or illustrative purposes. The 
use of raster scan technique 
allows the baseline to be nice 
and fat, something that cardiol- 
ogists prefer (for some strange 
reason). 

Photo 3 is a collapsing spiral 
drawn by BASIC. The program 
itself was trivial; however, the 
cost of programming ease is 


speed of execution. This pic- 
ture took almost 30 minutes of 
processing time to draw. 

By contrast, the galaxy and 
UFO-like pictures (Photos 4-6) 
took only four to 20 seconds to 
create. These were done using 
a modified assembly-language 
circle-drawing algorithm. The 
interesting patterns result from 
a combination of integer over- 
flow and the display of eight 
different bits using 16-bit preci- 
sion. Note that these pictures 
impart a definite impression of 
gray scale even though they are 
composed of on-or-off dots. 


This is due to the variable den- 
sity of dots, not unlike the half- 
tone process used in the print- 
ing industry. 

Photo 7 shows a series of 
circles drawn by a slightly dif- 
ferent algorithm using 8-bit 
precision. The center of each 
circle was shifted slightly be- 
fore being drawn. This picture 
demonstrates what happens 
when a 64-character-per-line 
dot clock is used straight 
through without dividing it. 

Each row of dots is displayed 
twice before the line counters 
are incremented. The result is 



Photo 7. Sloping circles. This was generated by another modified circle generator and demonstrates a 
pseudo double-density mode described in the text. 
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Photo 8. This is what a typical memory diagnostic looks like as it 
cycles through memory. This one stores ascending 16-bit binary 
patterns in sequential memory. 


two identical pictures, side by 
side, giving 512-dot resolution 
horizontally and is the reason 
why the circles appear as 
ellipses. 

Note that as the circle- 
drawer overflows, it wraps 
around and appears on the 
other side of the screen. Since 
the number of dots across is 
256, exactly the capacity of 


8-bit arithmetic, an interesting 
effect occurs. When two identi- 
cal frames are concatenated, a 
line that wrapped around is in 
exact register with itself on the 
other side before it overflowed. 
Thus, lines appear to extend 
across the center where the 
two identical pictures meet. 

The illusion of gray scale is 
even stronger in this picture 


because we are approaching 
the bandwidth limit of the 
monitor. Because of this, lone 
dots appear slightly dimmer 
than several dots in a row. 

Photo 8 shows a 16-bit mem- 
ory diagnostic as it cycles 
through thegraphics RAM. This 
points out a novel use for this 
system — namely, monitoring 
the activity of your MPU in a 
very revealing fashion. 

Placing the stack here allows 
you to see just how deeply your 
program nests subroutines. If 
you put in one more PUSH in- 
struction than there are PULLs, 
the stack will grow before your 
eyes to engulf the errant pro- 
gram. Placing this block of 
memory at the end of con- 
tiguous memory allows you to 
watch your text buffer fill and 
warns you when to dump some 
of it to tape or the printer. 

Conclusion 

I hope you enjoy building and 
using this graphics system. I’d 
like to hear from any of you who 
build it, and find out what ap- 


plications you’ve dreamed up 
for it. Please enclose an SASE 
if you request a reply. 

As I mentioned before, there 
is much room for further devel- 
opment. Color, gray scale and 
higher density all warrant in- 
vestigation. I hope this article 
will prompt others to come up 
with related peripherals: digi- 
tizers, scanning densitometers, 
hard-copy output, light pens, 

slow scan converters, etc 

and, of course, the software to 
go with them. 

Before closing I’d like to 
thank Angus Mathson for his 
fine help in photo preparation.! 
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SWTP 4K RAM 
Write Protect Option 


Good things come in small packages ... a trite statement, but this article is worth reading. 


Gary D. Gaugler 
2276 Beaver Valley Rd. 

Fairborn OH 45324 

A t times it is desirable or 
even mandatory to 
simulate ROM program or 
data stores; or, when de- 
bugging a new program, write 
protection can prevent a pro- 
gram from being inadver- 
tently scrambled. A write 
protect feature can easily be 
added to the SWTPC 6800 
4K RAM board. The sche- 
matic in Fig. 1 shows the new 
configuration. 


The PC runners from pins 
7 and 9 of IC19 are cut on 
the top of the board. The 
switch is then mounted on 
the corner of the board, 
which is diagonal to IC19. 


There is sufficient space in 
this corner to drill a hole for 
the switch to mount perpen- 
dicular to the board. Con- 
necting wires may be routed 
on the top of the board. 


i 

I 


t l 

BUS | 

1 I 
I 
I 





TO PIN 3 OF LOWER 2K MEMORY IC's 


♦ 5 

J 


■TO PIN 3 OF UPPER 2K MEMORY IC’s 


Fig. 1. 


When the switch is in the 
R/W position, the memory 
functions normally. When the 
switch is in the WP (write 
protect) position, the R/W 
bus signal is removed from 
the memory ICs and replaced 
by a continuous READ logic 
level (always high). 

This modification will 
write protect the entire 4K of 
memory. To write protect 
only a 2K segment, use an 
SPST switch and only con- 
nect the desired gate's out- 
put." 
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Western I/O presents 
a fully -intelligent IBM Selectric Terminal 

for only *1,250! 


That’s right. An expertly- 
refurbished, heavy-duty, IBM 
2970 I/O complete with 
everything you need for 
attachment to your home or 
small business computer. The 
only Selectric of its kind with 
complete terminal features and 
the only one anyone can offer 
you at this price! 

Look what you get: 

• Full RS-232C serial ASCII 
interface. 

• MC6800 processor-based 
terminal w/IK static RAM 
(additional IK optional). 

• Full terminal controls in- 
cluding escape, control, rubout 
(delete), break and repeat. 

• Selectable baud rates of 
9600, 4800, 2400, 1200, 300, 
and 110. 



I Address I 

[ City State ZIP I 

I Send me: □Communicationsterminalw/ baud rate. $1,250. ! 

I □ Extra IK RAM, $50. □ Printer terminal, $900. □ Master Charge * 
I □ Visa# Exp. Date . 

[ Send check, money orderor Visa/MasterChargenumber. NoCODs. Personal I 
. checks require 3-4 weeks clearance. UPS. PP or common carrier shipped I 
I collect. Send inquiries to: Western 1/0. 8337 E. San Miguel. Scottsdale. [ 
I AZ 85253 (602) 947-0070. (Arizona residents add 5%.) 

! Clip and mail coupon today! j 

i — - i 


• Built-in diagnostics. 

• Total integration within the 
standard typewriter housing. 

• 15" typewriter platen fully 
converted to use 10-pitch 
correspondence elements. 

• Full 90-day warranty on 
controller electronics, 30-days 
on total machine. 

• Complete factory testing 
before shipment. 

• Controller kit availability 
(write for information). 

• Printer-only model availa- 
bility w/parallel ASCII interface. 


v* W21 

WI/O 

WESTERN 


Tired of trying to figure out how to make North Star BASIC do what you want? 
Waiting to see if you can learn to program before buying a computer? 
Need someone to "translate' 1 the user's manuals for you? 

Totally confused and frustrated? 


The solution is - The User's Guide 

to 

North Star BASIC 


The essential book for anyone working with North Star BASIC. 
Ask for it at your local computer store. Dealers contact: 


inTERflCTIUE 
campuTERS 


Interactive Computers 
7620 Dashwood 
Houston, Texas 77036 
(713) 772-5257 


V* Reader Service — see page 147 
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Technical Systems Consultants’ 

Text Editor 


Ron thought a lot of TSC’s Text Editor; he even used it to prepare this article. 


Ronald W. Anderson 
3540 Sturbridge Ct. 

Ann Arbor Ml 48105 

S everal months ago I pur- 
chased Technical Systems 
Consultants’ Text Editor. I 
bought only the manual and 
source listing, which contains 
a hex dump, and spent a couple 
of evenings entering and de- 
bugging it. The editor, along 
with TSC’s companion Text Pro- 
cessor, is being used to prepare 
this review. 

The editor is so full of fea- 
tures that there are usually sev- 
eral ways to accomplish a given 
edit function. I find several of 
the features rather endearing, 
after working with Motorola’s 
editor in their Exorciser system. 
This editor supplies line num- 
bers automatically and has a 
RENumber command. You can 
“turn off” the printing (or CRT 
display) of numbers, though 
they are still assigned, by enter- 
ing the command Numbers. 
This command “toggles” the 
state of the numbers on and 
off. The editor initializes in the 
numbers on mode. 

There is also a Verify mode in 
which any line that has been 
edited will be listed on the ter- 
minal after the changes have 
been made. This can be turned 
off, but unless you are a genius 
who never makes a mistake, 
you’ll want to have it on. 

Like most editors, TSC’s has 
an “invisible” pointer that 
points at the “current line.” The 
print command “P” will always 
print the current line on the ter- 
minal. A carriage return will do 
the same thing. All edit func- 
tions default to operating on 
the current line, but may be ex- 


tended to be effective over a 
selected number of lines, or to 
be truly global in effect, i.e., to 
operate on the whole file. 

Commands may be chained. 
Special symbols may be user 
defined. Tabs may be set up, 
and the text will automatically 
expand as marked by the tab 
character— also user defined. 

There are two modes, or states 
of operation, of the editor— the 
Command mode and the Insert 
mode. In the Command mode, 
the program prompts with a #. If 
you type SET TAB = the colon 
is defined as the “tab” indica- 
tor in your text. Tab stops are 
set by the command TAB 5,9, 
17, etc. The numbers refer to 
the column number, like the 
TAB function in BASIC. By typ- 
ing SET EOL = ‘$’ you have de- 
fined the $ as the command 
separator for a chain of com- 
mands. 

The manipulation of the edit 
pointer is crucial in a text editor 
because the pointer is “invis- 
ible.” In this editor there are 
several ways to move the point- 
er .. . and to specify the “range” 
of a command. Typing “5P6” 
will print to the terminal 6 lines 
starting at line #5. “5P#9” will 
print line 5 through line 9. 

/Motorola/ P will print the 
next line below the current line 
that has the word “Motorola.” 
You can go back in the file, too. 
Type -/Motorola/ P to print out 
the line preceding the current 
one and containing the word 


Motorola. The current line point- 
er always moves when text is 
printed to the terminal so that it 
points at the last line printed 
out. 

Some additional pointer 
movers include tP, which moves 
the pointer to the top of the file 
and prints the first line, and !P 
(! is a down arrow on some ter- 
minals), which will print the last 
line of the file. tP! will print the 
whole file. Twill movethe point- 
er to the top of the file and not 
cause printout. 

B similarly moves the pointer 
to the bottom of the file. It is un- 
fortunate for multisystem users 
like myself that Motorola uses 
B for the “beginning” of the file 
and Z for the end. Somehow, T 
and B are logical, as would be A 
and Z, but B and Z make no 
sense at all. It is too bad that 
there aren’t some standards for 
text editors. 

Some of the commands are 
illustrated below. The simulated 
printout is what will print if the 
“verify” mode is on. 

1. CHANGE COMMAND 

37 • 00=THIS IS A TEST 
♦C/THIS/THAT/ 

37 » 00=THAT IS A TEST 

37 ♦ 00=THAT IS A TEST 
♦C/THAT// (CHANGE THAT TO NULL) 
37.00= IS A TEST 

♦C//THIS/ (CHANGE NULL TO THIS) 
37 ♦ 00=THIS IS A TEST 

2. APPEND 
#A/ ♦/ 

37 ♦ 00=THIS IS A TEST. 

3. FIND 
♦T$F/TEST/ 

37 .00=THIS IS A TEST. 


The / is a delimiter. Any sym- 
bol can be used, but the symbol 
should not appear in the string. 

4. OVERLAY 

37 • 00=THIS IS A TEST 
OVERLA P X 

37 . 00=THIP IS A TEXT 

5. GLOBAL CHANGES 
tT*C/#7/t?/ ! * 

This means go to the top and 
change the string #7 to #9to the 
bottom (!) of the file, and do it 
for all occurrences (*). This 
command will change every #7 
to #9 In the whole file. 

6. HEADER COMMAND (see Ex- 
ample 1). The command causes 
the column numbers to be 
printed. The - indicates that 
there is a tab set for that column. 

7. DELETE. 27D10 deletes ten 
lines starting from line 27. If 
you give up, there’s always tD!, 
which will delete the whole file. 

8. NEXT.N causes the pointer 
to move to the next line and 
print it. 

9. INSERT. I causes the editor 
to enter the insert modes and 
insert text after the current line. 
Lines are renumbered if neces- 
sary. 

10. MOVE AND COPY. MO #7 5. 
This will move five lines starting 
with the current line, to be in- 
serted after line #7. The original 
lines are deleted. Copy does 
the same thing, but leaves the 
original lines as they were. 

TSC has both cassette and 
disk versions (disk for SWTP’s 
new FLEX operating sys- 
tem— see “The Latest in Oper- 
ating Systems for the 6800: 
FLEX” by Mickey Ferguson, 
Kilobaud , October 1978, p. 72). 
The cassette version will allow 
you to save all or any part of a 
file to tape. Line numbers are 


H EADER 01234567-8901 23456-78901 2345678901234567890123456789012345678 
Example 1. 
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not saved on tape or disk, and 
files are renumbered when 
loaded. The disk version will 
allow you to create and edit a 
file too large to fit In your 
memory. Using two disks, one 
with the file and the other with 
the editor, you can edit a file ap- 
proximately 64K characters 
long! 

The disk version never deletes 
a file. The old file is renamed 
with the suffix .BAK for backup, 
and the new file retains the suf- 
fix of the original file. For this 
reason, two nearly blank disks 
are required to edit a large file. I 
have successfully edited a file 
that prints out 32 standard 8V2 
by 11 pages of double-spaced 
text. The editor could handle al- 
most twice this. 

Is it perfect? Not quite. I 
would like to see the following: 
t/PH./D!*. 

Suppose you have a name 
and address file with phone 
numbers, and you want to print 
a bunch of address labels. It 
certainly would be nice to be 
able to edit the file (creating a 
new temporary one) in such a 


mand: tD/PH./ ! *, you would 
only delete all lines from the 
top of the file to the first line 
containing the string /PH./. This 
slight inconsistency in the use 
of line specifiers and range tar- 
gets is the largest problem in 
learning to use the editor effec- 
tively. It is well worth the effort, 
however. 

If you have a disk system, 
this editor will edit your BASIC 
files as well as text. It is de- 
lightful not to have to type in a 
whole line again to correct the 
omission of a parenthesis on 
the end of the line. This editor 
can also be used to create 
source files for TSC’s assem- 
bler. The assembler is not much 
different from Motorola’s or 
SWTP’s (which it replaces in 
the disk system). It will, how- 
ever, produce a sorted symbol 
table, and the source listing 
allows you to modify such 
things as the print routine to 
optimize operation with a non- 
standard printer. 

The combination of the editor 
and the TSC Text Processor is 
as good as a “professional” 


TARBELL 
CASSETTE BASIC 
only $36.00 

Includes most features of ALTAI R* Extended 
BASIC. 

PLUS these added features: 


• Assignment of I/O 

• Alphanumeric line labels 

• Unlimited length of strings 

• Unlimited length of variable names 

• Number system 10 digits BCD integer or floating point 

• Procedures with independent variables 


Tarbell BASIC occupies 18K of RAM. Source 
available on cassette, CP/M**disk and printout, 
reasonably priced. Comes with manual. 

* ALTAI R is a Trademark/Tradename of MITS, Inc. 


*CP/M is a Trademark/Tradename of Digital Research 
✓'Til 

950 DOVLEN PLACE, SUITE B 
CARSON, CA 90746 
(213) 538-4251 *(213) 538-2254 



Technical Systems Consultants 


Box 2574 



W. Lafayette IN 47906 


SL68-24 

6800 Text Editing System 

$23.50 

SL68-24C 

With Cassette Tape 

30.45 

SL68-24p 

With Paper Tape 

31.50 

SL80-10 

8080 Text Editing System 

28.50 

SL80-10p 

With Paper Tape 

37.50 


way as to delete all the phone 
numbers. 

My proposed command would 
go to the top of the file and find 
and delete all the lines contain- 
ing the string /PH./ all the way 
to the bottom of the file. This is 
precisely how the change com- 
mand would work, but it would 
only delete the string /PH/ and 
leave the rest of the line. As the 
editor stands, you could use 
the command line: tF/PH./ ! \ 
which would list all the lines of 
interest if the verify mode were 
on, and you could then delete 
the lines by line number. 

If you were to try the com- 


text-processing system— at 1/3 
of the price, including comput- 
er with 32K memory, printer, 
dual disk drive and CRT termi- 
nal! All TSC progams come 
with complete, well-com- 
mented source listings. These 
are an education in themselves 
and, along with the discussion 
in the manual of modifications 
and “personalization” for in- 
dividual sytems with different 
terminals, printers, etc., make 
the programs much more 
valuable. In my opinion, this 
editor is well worth having and 
learning. TSC’s software is all 
reasonably priced.* 



The perfect home 
a personal or business computer 


MICRODESK *1 39.50 

48” x 24” x 26”, Shelves 23” x 23”, One adjustable, 
your computer store or order it from: 


OMPUTER SYSTEMS DESIGN 


906 N. Main 


Wichita, Kansas 67214 


DEALER INQUIRIES INVITED 


Reader Service — see page 147 
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David B. Moody 
1515 Saunders Crescent 
Ann Arbor Ml 48103 


Spelling Bee 


Too often, watching and listening to the tube contribute to illiteracy. Put this program on 
your terminal and cassette recorder during prime time and help reverse the trend. 


S pelling Bee is an educa- 
tional game with a twist. In- 
stead of responding to mes- 
sages displayed on the termi- 
nal, the user responds to 
spoken words by typing their 
correct spelling. Before you 
dismiss this program as requir- 
ing speech synthesizers and 
other exotic hardware you 
don’t have, read on a bit. The 
spoken words come from the 
ubiquitous audio cassette 
recorder. (In the event you had 
forgotten, “audio” means you 
can also use devices for things 
other than data.) The only real 
hardware requirement is pro- 
grammable motor control for 
your recorder or a port you can 
use to operate a relay or tran- 
sistor switch. (I use an opto- 
isolated switching system 
described by Wayne D. Smith in 
the November 1977 Byte , pp. 
114-127.) 

During the quiz portion of the 
program, the recorder motor is 
turned on long enough to allow 
a recorded spoken word to pass 
over the playhead. The tape will 
then stop, and the program will 
ask, “How do you spell that 
word?” 

The user has three chances 
to get the word correct. If he/ 
she misses on the first try, feed- 
back is given as to whether the 
number of letters in the guess 
was correct— too many or too 
few. If the number of letters in 
the second guess is correct, 
but the word is still misspelled, 
the user is told which letters 


were guessed correctly. After 
the third miss, the program 
gives the correct spelling. 

A score is kept for each word, 
and at the end of each quiz, 
words are grouped according 
to the number of misses and 
output to the terminal so that 
the most frequently misspelled 
words can be used again. 

An obvious question con- 
cerns how the computer keeps 
track of where it is on the tape. 
The answer is that the computer 
only keeps track of time while 
the quiz is going on. The secret 
is that the program also pro- 
vides a facility to record the 
tape. Thus, the same timing 
loops are used both when the 
tape is recorded and when it is 
played back so that things stay 
synchronized. 

The recorder motor is turned 
on for 4 seconds during which 
time the operator speaks a 
word into the recorder micro- 
phone. The program then asks 
for the correct spelling of the 
word, which it stores away in 
the array W$ for the later quiz. 
The record-type cycle repeats 
until the word “stop” Is typed. 
Then the operator is taken step- 
by-step through setting up the 
tape for the quiz. Thus, during 
the recording process, the pro- 
gram “learns” the spelling of 
the words that will be pre- 
sented. 

The Program 

Let’s look at some features 
of the program, which was writ- 


ten in TDL 12K BASIC. Any 
BASIC that allows string man- 
ipulation (MID$, LEN) and out- 
put to the motor-control port 
should work. In this version, the 
recorder is controlled by bit 1 of 
port 78H in OUT statements 
scattered throughout the pro- 
gram. (The ampersand prefix to 
numbers in TDL BASIC indi- 
cates they are to be interpreted 
in hexadecimal.) The I/O port 
(implemented with an MC6820 
PIA) is initialized at line 1800; 
this statement will have to be 
modified for your particular 
configuration. 

The last line in the program is 
the subroutine that handles all 
the time delays. The calcula- 
tion of EXP (LOG(IOO)) is simply 
included to waste time. If your 
BASIC doesn’t have EXP or 
LOG, you’ll have to find some 
other way to waste time. The 
value (100/12) found in this 
statement is the critical factor 
which determines that each 
unit of the variable “T” will 
result in a one-second delay. 
That this value is not an integer 
produces a slight error in 
timing but not enough to worry 
about. 

It was determined by first 
substituting 100 in place of the 
factor T*(100/12), then execut- 
ing the statements GOSUB 
8900:END and noting the time 
required to complete the sub- 
routine. In my system, this sub- 
routine took 12 seconds to do 
the 100 computations. By divid- 
ing the 100 by 12 seconds, we 


obtain the number of calcula- 
tions that are done in 1 second; 
multiply this by T, the number 
of seconds’ delay required, to 
produce a program-controlled 
timing loop. 

Lines 1900-3200 provide op- 
tional step-by-step instructions 
for setting up the system to re- 
cord tapes. These were de- 
signed to be fairly detailed and 
somewhat interactive. The two 
black plugs referred to in line 
2300 are the data input and out- 
put plugs from the computer to 
the cassette. Removing these 
will connect the microphone for 
recording and the speaker for 
playback on most recorders. 

A third plug, which is red on 
my system, must be left con- 
nected to provide motor con- 
trol. The red switch mentioned 
in line 2500 is the automatic 
motor-control override switch 
that allows computer control in 
the up position. 

During the instruction phase, 
carriage returns must occa- 
sionally be issued to inform the 
program that you have per- 
formed the required steps. For 
example, a return is requested 
in line 2600 to signal the pro- 
gram that the recorder has 
been set up as required. Then in 
line 2700, the tape motor is en- 
abled for 10 sec to move the 
tape past any leader on the 
cassette. 

The “right-hand light” men- 
tioned in line 2800 is an LED lo- 
cated on the recorder control 
box, which is used to signal the 
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operator that the recorder is 
ready to receive a word. It is 
strictly optional and is referred 
to only in OUT statements in 
lines 3500 and 5100. 

The words are entered in 
lines 3400 to 3900. In line 3500, 
the recorder is enabled for 1 
sec, and then the “right-hand 
light” is turned on by bit 80H. 
The recorder remains on for 3 
sec, during which time the word 
is spoken into the recorder 
microphone. Line 3700 controls 
the 3 sec delay and then turns 
off the recorder and light. 

When the word “stop” is 
entered, control is transferred 
to the next step-by-step instruc- 
tion phase. If “stop” is a word 
you would like to test, then 
change lines 3900 and 7300, 
plus instruction line 3100 to 
whatever word (or symbol) you 
would like to use to tell the pro- 
gram to stop. 

The rewind sequence re- 
quires you to enter several car- 
riage returns, but takes care of 
such details as turning on the 
motor so you can rewind the 
tape. For playback, the ten- 
second tape operation required 
to move past the leader is 
handled in line 4600. Note that 
this, and every other tape mo- 
tion operation, must be exactly 
matched in the record and play- 
back portions of the program in 
order to keep the tape synchro- 
nized with the program. 

Line 4700 advances the 
paper on the Teletype so that it 
may be torn off, hiding the 
typed-in words. If you are using 
this program with a video ter- 
minal, substitute a statement 
here to clear the screen. 

In lines 5000-7300, the quiz is 
carried out. The recorder is first 
run for 4 sec, playing a recorded 
word, then the user inputs his 
spelling of the word as variable 
G$. Correct responses are dealt 
with in lines 6800-7300. Errors 
are handled in lines 5700-6700. 
(The unnumbered lines follow- 
ing 5400, 5800, 6500 and 6800 
are continuations of the pre- 
vious lines.) 

As mentioned earlier, various 
hints are given after errors. The 
type of hint is controlled by the 
variable NT, the number of 
tries, which varies from 1 to 4. If 
NT is equal to 1, lines 5800-6000 


1000 REM >>>>>SPELLING TEST PROGRAM<<<<< 

1100 REM 

1200 REM BY: DAVID B. MOODY 

1300 REM 1515 SAUNDERS CRESCENT 

1400 REM ANN ARBOR, MICHIGAN 48103 

1500 REM 

1600 CLEAR 200 : DIM W$ (4 0) , WC ( 40) 

1700 REM >>>> SET UP OUTPUT PORT 

1800 OUT &79 , 0 : OUT &78,&FF:OUT &79,&4:OUT &78,0:PRINT 

1900 INPUT "DO YOU WANT INSTRUCTIONS " ;A$ : IF LEFT$ (A$ , 1 ) = " Y" THEN 2300 
2000 INPUT "HIT RETURN AS SOON AS YOU ARE READY" ;A$ 

2100 OUT &78,1:T=10 :GOSUB 8900:OUT &78,0:GOTO 3400 
2200 REM >>>> GIVE STEP-BY-STEP INSTRUCTIONS 

2300 PRINT "FIRST, DISCONNECT THE TWO BLACK PLUGS FROM THE RECORDER." 
2400 PRINT "THEN PLACE A BLANK TAPE IN THE RECORDER, AND SET TO" 

2500 PRINT "RECORD. ALSO, PLACE THE RED SWITCH ON THE LIGHT BOX 
2600 INPUT "IN THE UP POSITION. WHEN YOU ARE READY, HIT RETURN" ?A$ 

2700 OUT &78,1:T=10 :GOSUB 8900:OUT &78,0 

2800 PRINT "WHEN THE RIGHT-HAND LIGHT COMES ON, READ A WORD INTO" 

2900 PRINT "THE MICROPHONE. WHEN THE LIGHT GOES OFF, THE COMPUTER 
3000 PRINT "WILL ASK YOU TO TYPE IN THE WORD. THIS PROCESS WILL 
3100 PRINT "CONTINUE UNTIL YOU TYPE THE WORD 'STOP'. 

3200 PRINT: INPUT "HIT RETURN WHEN YOU ARE READY TO START" ;A$ : PRINT 
3300 REM >>>> START INPUTTING WORDS HERE 
3400 FOR C = 1 TO 40 

3500 T=1 : GOSUB 8900:OUT &78 , 1 : T=1 :GOSUB 8900:OUT &78,&81 
3600 REM >>>> WORD IS RECORDED DURING THE NEXT STATEMENT 
3700 T=3 : GOSUB 8900:OUT &78,0 
3800 INPUT "WORD" ; W$ (C ) 

3900 IF W$ (C) <>"STOP" THEN NEXT C 

4000 REM >>>> END OF INPUT - DO STEP-BY-STEP REWIND SEQUENCE 
4100 PRINT "STOP THE RECORDER" ;: GOSUB 4400 :OUT &78,1 

4200 PRINT "REWIND THE TAPE TO THE BEGINNING" ;: GOSUB 4400:OUT &78,0 

4300 PRINT "SET THE RECORDER TO PLAY";:GOSUB 4400:GOTO 4500 

4400 INPUT ", THEN HIT RETURN" ;A$ : RETURN 

4500 FOR N=1 TO 40 : WC (N ) =0 : NEXT N 

4600 OUT &78 , 1 : T=10 : GOSUB 8900:OUT &78,0 

4700 FOR N=1 TO 10 : PRINT :NEXT N 

4800 REM >>>> READY TO START THE QUIZ 

4900 INPUT "HIT RETURN TO START" ;A$ 

5000 FOR C=1 TO 40 : NT=0 

5100 T=1 : GOSUB 8900:OUT &78 , 1 : T=1 : GOSUB 8900:OUT &78,&81 
5200 REM >>>> RECORDER OUTPUTS WORD DURING NEXT STATEMENT 
5300 T=3 : GOSUB 8900:OUT &78,0 

5400 PRINT: INPUT "HOW DO YOU SPELL THAT WORD";G$ 

5500 NT-NT+1 

5600 IF W$(C)=G$ THEN 6900 

5700 IF NT = 3 THEN PRINT "STILL NOT RIGHT - THE WORD IS SPELLED- "; 

W$(C) :WC(C)=NT:GOTO 7300 

5800 IF NT =2 GOTO 6200 ELSE IF LEN (W$ (C) ) =LEN (G$) THEN 

PRINT "YOU HAVE THE CORRECT NUMBER OF LETTERS, BUT";: 

PRINT " NOT THE RIGHT SPELLING. ":GOTO 6100 
5900 IF LEN (W$ (C) ) >LEN(G$) THEN PRINT "NOT ENOUGH LETTERS. " ; : GOTO 6100 
6000 IF LEN (W$ (C) ) <LEN (G$) THEN PRINT "TOO MANY LETTERS. "; 

6100 INPUT "TRY AGAIN" ?G$:GOTO 5500 

6200 IF LEN (W$ (C) ) OLEN (G$) THEN 5900 

6300 PRINT "THE FOLLOWING LETTERS ARE CORRECT: "; 

6400 FOR N=1 TO LEN (G$) 

6500 IF MID$ (W$ (C) ,N,1) =MID$ (G$,N,1) THEN PRINT MI D$ (G$ , N , 1 ) ? 

ELSE PRINT 
6600 NEXT N 
6700 PRINT : GOTO 6100 
6800 REM >>>> GOT IT RIGHT! 

6900 WC (C) =NT-l:ON NT GOTO 7000,7100,7200 

7000 PRINT "THAT'S IT - FIRST TRY!!!":GOTO 7300 

7100 PRINT "GOT IT ON THE SECOND TRY.":GOTO 7300 

7200 PRINT "TOOK YOU THREE TRIES TO GET IT.":GOTO 7300 

7300 IF W$ (C+l) ="STOP" THEN 7500 ELSE NEXT C 

7400 REM >>>> END OF LIST FOUND- OUTPUT SCORE 

7500 PRINT "THAT'S ALL THE WORDS I HAVE FOR NOW. ": PRINT: PRINT 

7600 V=0 : FOR N = 1 TO 40 : V=V+WC (N ) : NEXT N:IF VO0 THEN 7800 

7700 PRINT "A PERFECT TEST!!!!!!! GOOD GOING.": END 

7800 FOR M = 3 TO 1 STEP -1:V=0:FOR N = 1 TO 40 

7900 IF WC (N) =M THEN V=V+1 

8000 NEXT N : IF V=0 THEN 8700 

8100 PRINT : ON M GOSUB 8400,8500,8600 

8200 FOR N=1 TO 40: IF WC(N)=M THEN PRINT W$(N) 

8300 NEXT N : GOTO 8700 

8400 PRINT "THE FOLLOWING WORDS ONLY TOOK 2 TRIES :": RETURN 

8500 PRINT "YOU GOT THE FOLLOWING WORDS ON YOUR LAST TRY : " : RETURN 

8600 PRINT "YOU NEVER GOT THE FOLLOWING WORDS - STUDY THESE HARD:" 

: RETURN 
8700 NEXT M : END 

8800 REM >>>> SUBROUTINE TO PROVIDE DELAYS 

8900 FOR Z 9=1 TO T* (100/12) :V=EXP (LOG (100) ) :NEXT Z9 : RETURN 

READY : Program listing. 
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DO YOU WANT INSTRUCTIONS? YES 

FIRST, DISCONNECT THE TWO BLACK PLUGS FROM THE RECORDER. 

THEN PLACE A BLANK TAPE IN THE RECORDER, AND SET TO 
RECORD. ALSO, PLACE THE RED SWITCH ON THE LIGHT BOX 
IN THE UP POSITION. WHEN YOU ARE READY, HIT RETURN? 

WHEN THE RIGHT-HAND LIGHT COMES ON, READ A WORD INTO 
THE MICROPHONE. WHEN THE LIGHT GOES OFF, THE COMPUTER 
WILL ASK YOU TO TYPE IN THE WORD. THIS PROCESS WILL 
CONTINUE UNTIL YOU TYPE THE WORD 'STOP'. 

HIT RETURN WHEN YOU ARE READY TO START? 

WORD? FOSSIL 
WORD? CRYSTAL 
WORD? PERSUADE 
WORD? RUBBISH 
WORD? FAHRENHEIT 
WORD? STORIES 
WORD? STOP 

STOP THE RECORDER, THEN HIT RETURN? 

REWIND THE TAPE TO THE BEGINNING, THEN HIT RETURN? 

SET THE RECORDER TO PLAY, THEN HIT RETURN? 

HIT RETURN TO START? 

HOW DO YOU SPELL THAT WORD? FOSSEL 

YOU HAVE THE CORRECT NUMBER OF LETTERS, BUT NOT THE RIGHT SPELLING. 
TRY AGAIN? FOSSLE 

THE FOLLOWING LETTERS ARE CORRECT: FOSS— 

TRY AGAIN? FOSSOL\LO\IL 

TOOK YOU THREE TRIES TO GET IT. 

HOW DO YOU SPELL THAT WORD? CRYSTIL 

YOU HAVE THE CORRECT NUMBER OF LETTERS, BUT NOT THE RIGHT SPELLING. 
TRY AGAIN? CRYSTEL 

THE FOLLOWING LETTERS ARE CORRECT: CRYST-L 

TRY AGAIN? CRYSTAL 

TOOK YOU THREE TRIES TO GET IT. 

HOW DO YOU SPELL THAT WORD? PERSWADE 

YOU HAVE THE CORRECT NUMBER OF LETTERS, BUT NOT THE RIGHT SPELLING. 
TRY AGAIN? PERSWEDE 

THE FOLLOWING LETTERS ARE CORRECT: PERS— DE 

TRY AGAIN? PERSUADE 

TOOK YOU THREE TRIES TO GET IT. 

HOW DO YOU SPELL THAT WORD? RUBISH 
NOT ENOUGH LETTERS. TRY AGAIN? RUBBISH 
GOT IT ON THE SECOND TRY. 

HOW DO YOU SPELL THAT WORD? FERENHEIT 
NOT ENOUGH LETTERS. TRY AGAIN? FERRENHEIT 
THE FOLLOWING LETTERS ARE CORRECT: F— RENHEIT 
TRY AGAIN? FAIRENHEIT 

STILL NOT RIGHT - THE WORD IS SPELLED- FAHRENHEIT 

HOW DO YOU SPELL THAT WORD? STORIES 
THAT'S IT - FIRST TRY 1 1 l 


YOU NEVER GOT THE FOLLOWING WORDS - STUDY THESE HARD: 
FAHRENHEIT 


YOU GOT THE FOLLOWING WORDS ON YOUR LAST TRY: 

FOSSIL 

CRYSTAL 

PERSUADE 

THE FOLLOWING WORDS ONLY TOOK 2 TRIES: 

RUBBISH 

Sample Run. 


give information on the length 
of the word. If NT = 2 and the 
length is correct, lines 6300- 
6600 print the correct letters, 
filling in the incorrect ones with 
a When NT = 3 and the word 
is missed, line 5700 provides 
the correct spelling. 

Whenever a word is guessed, 
or after three tries, the variable 
WC(N), which corresponds to 
W$(N), is set equal to one 
minus the number of guesses 
required. For example, WC = 0 
if the word is spelled correctly 
on the first try, and WC = 3 if 
the word is not guessed by the 
third try. In line 7300, the next 
word stored in the array W$ is 
checked to see if it is “STOP.” If 
so, control is transferred to line 
7500, which tells the user that 
the test is over. 

The values in the array WC 
are then used in lines 7600-8700 
to summarize the results of the 
quiz. First, this part of the pro- 
gram checks for no errors by 
deciding if all WC(N)s are zero. 
If there are errors, it then deter- 
mines if any words were never 
spelled correctly, and if there 
were any, it prints them. It then 
does the same for words 
guessed on the third try; then 
for words guessed on the sec- 
ond try. Words spelled cor- 
rectly on the first try are not 
printed at the end. 

With TDL 12K BASIC, this 
program requires a full 16K of 
memory. If you are fortunate 


enough to have more memory, 
change line 1600 to CLEAR 400, 
thereby increasing string space 
and allowing longer words. 

That’s the program as our 
family uses it. Several interest- 
ing variations are possible. For 
example, it might be used to 
test foreign-language vocabu- 
laries by having the tape re- 
corder pronounce a word and 
the user respond with a simple 
definition. 

The ultimate version could 
use a stereo recorder with one 
channel for audio I/O and the 
other channel to provide exact 
digital data and synchroniza- 
tion. If the second channel 
were recorded to contain, in 
digital form, the word pre- 
sented on the audio channel, 
then the tapes could be reused 
without the recording-typing 
stage required in the present 
program. 

Before you run off to buy a 
stereo recorder, however, bear 
in mind that most BASICS are 
not fast enough to support di- 
rect data I/O from cassettes. 
Therefore, this idea will prob- 
ably require some special 
tricks such as the one by Gene 
Embry mentioned in the Feb- 
ruary 1978 Kilobaud (“The 
BASIC Forum,” p. 7). An added 
sophistication would be the 
use of the Meca Alpha-1 tape 
system, which provides high- 
speed digital search, plus an 
audio channel. ■ 


SUPPLIES 



• FLOPPY DISKS, MINI OR 
STANDARD MEM0REX OR 3M 


• 3M DATA CARTRIDGES 
DC300A, DC100A 

• 3M DIGITAL CASSETTES 

• 3M OR MEM0REX AUDIO 
CASSETTES, C-60 

• 3M DISK CARTRIDGES 

WE OFFER: 

•COMPETITIVE PRICING 

• IMMEDIATE DELIVERIES 
(Any Quantity) 

• UNCONDITIONAL GUARANTEE 

BETA BUSINESS SYSTEMS ^ B39 

8369 VICKERS ST., #G 

— ^ SAN DIEGO. CA 921 1 1 . » 

gg (714)565-4505 


save more than 20 / < 
NORTH STAR HORIZON 

The smartest computer at the smartest price. 


Horizon-1 kit, list $1599 $1279 

Assembled & tested, list $1899 $1519 

Horizon-2 (2 drives) kit, list $1999 $1599 

Assembled & tested, list $2349 $1879 

Datapoint Terminal, list $81 4 $650 

Printec-100-cps Printer, 15" paper, 100 characters 
per second, tractor feed, interfaced for North 

Star, list over $3000 $1500 

Yes, you can get a complete North Star business 

system for only $3429 

plus shipping. 

2 interconnecting cables $50 


or free schematic to make your own for less 
than $10 worth of material. NC res add 4% tax 

We have business software, too. These printers 
do I BM quality work. Only 60 available, so hurry. 
You can make money with this complete 
business system. Sample printout, SASE. 

JT AMERICAN 
SQUARE 

| COMP UTERS A66 

KIVETT DR •JAMESTOWN NC 27282 
(919) 883-1105 
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PET and TRS-80 : 


‘Just LOAD and GO’ Software 
Pre-recorded Business Programs 
USEFUL-PRACTICAL-LOW-COST! 

NO PROGRAMMING EXPERIENCE REQUIRED ! 


0 GENERAL LEDGER— For home businesses, sole propri- 
etorships, small corporations— $19.95 plus $1.50 s&h, re- 
quires 8K min. user memory 

0 CHECKING ACCOUNT— For personal bank accounts— 
$19.95 plus $1.50 s&h. requires 8K min. user memory 

£ RENT ACCOUNTS— Records on rental properties— $16.95 
plus $1.50 s&h 

# LEGAL DIARY-For Attorneys (Client Accounts) $16.95 
plus $1.50 s&h 

% TRUST ACCOUNTS- For Attorneys (Client Accounts) 
$16.95 plus $1.50 s&h 


Programs include 2 PerCom ‘'Pilon-30” record cas- 
settes— money back guarantee 
HUSTLER Series 1 for PET(tm) are now available in 
Britain and Europe through: 

PETSOFT 

PO Box 9, Newbury Berks. RG13 1PB, England 


Specify which computer is used. 

All mail orders must be pre-paid. 

oe aier COMPUTERS ONE C81 

1 qpld eS #306 Kahala Office Tower 

4211 Waialae Ave 

Honolulu, HI 96816 (808)737-2933 
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Reader Service — see page 147 
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*0R miRMONM BUCK! 

(use coupon below and your enjoyment is guaranteed] 


224 ARTICLES 

Kilobaud has more articles than any other microcomputer 
magazine. During 1977, for instance, there were 224 articles in 
Kilobaud— 880 pages of articles— a veritable encyclopedia of 
microcomputing. There are even more articles in 1978. 

FOR THE BEGINNER 

Though Kilobaud covers both the technical and programming 
sides of microcomputers, each article is written'to be under- 
standable for the beginner. No other magazine makes it as 
easy to learn more about microcomputers. 

THE BEST PROGRAMS 

Only Kilobaud offers programmers both the publication of their 
programs in the magazine plus a large royalty for the program if 
it’s issued on cassettes. Is it any wonder all of the really good 
programs are being published in Kilobaud? You’ll find the best 
in software . . . games, diagnostics, teaching, music, business, 
etc. We’re very heavy on programs. 

HOBBY OR BUSINESS? 

Both businessmen and hobbyists want the same thing: to 
understand microcomputers . . . and this is the purpose of 
Kilobaud. KB also has articles aimed at the businessman to 
help him know what is available and what it will do. 



Understandable 
for beginners . . . 
Interesting 
for experts. 


MONTHLY COLUMNS 

Keep up with the latest developments and readers’ programs 
through the letters column. The editorials will keep you up to date 
on money-making ideas, the progress of the industry and more. 
The New Products column is particularly useful, including the 
results of tests of the latest equipment in the Kilobaud microcom- 
puter laboratory— the most complete in the industry. 

SUBSCRIBE TO KILOBAUD 

Since Kilobaud is the fastest selling microcomputer magazine 
on the newsstand, it’s sometimes hard to find a copy. Why not 
subscribe today and get the convenience of mail delivery, plus 
a big cash savings ... $6 over newsstand for a 1-year sub- 
scription and a $45 savings when you subscribe for 3 years. If 
you are in a hurry, call Toll Free 1-800-258-5473, and enter your 
subscription right away . . . we’ll bill you later. 



KILOBAUD 


100% GUARANTEE OF EXTREME SATISFACTION! 

That's right, it after trymg KILOBAUD lor 60 day* you are willing to cancel your subscription, we ll refund your money 
begrudgingly (We work 16 hour* a day. seven days a week, to put dul the best microcomputer magazine the world has eve' 
seen iam-packed with great articles and fantastic programs and woh’l pretend to be happy about being reieeted). Your check 
will be m the next day s man w A A ^ 

□ 1 year $18 □ 3 years $45 □ Bill me □ Payment enclosed 


(please print) 


Address 


Please allow 60 days for shipment of your first copy. 




TARBELL SOFTWARE 

Extensive & Inexpensive. 


TARBELL CASSETTE or DISK BASIC 
only $36.00 


Most features of ALTAIR* Extended BASIC are includ- 
ed PLUS these added features: 

•Assignment of I/O 
•Alphanumeric line labels are allowed 

• Read and write string data 

• Unlimited length of variable names and strings 

• Procedures with independent variables 

• Number system 10 digits BCD integer or floating point 
Included are commands unique to Tarbell BASIC which 
provide capabilities to: 

• Chain to another program • Assign a physical device to 


a logical device • Drop an I/O channel previously assign- 
ed • Cause programs to be appended onto programs al- 
ready in memory •Call a procedure and pass variables on 
the list • Cause interpreter to enter edit mode using 1 5 
single character edit commands. 

Tarbell BASIC occupies 21 K of RAM. 

Tarbell BASIC on cassette - $36 
Tarbell BASIC on CP/M Disk - $36 
Tarbell BASIC Source on paper - $25 
Tarbell BASIC Source on CP/M Disk - $25 


CP/M Disk Operating System 


BASIC'E Compiler 


The I/O section of this software has been modified 
to operate with the TARBELL Floppy Disk Interface in 
24K bytes of memory. Five commands permit listing of 
directory, typing contents of an ASCII file, renaming 
a file, erasing a file from disk, and saving memory on 
disk. Fourteen programs are included which are invoked 
like commands. Six source files are included for transfer- 
ring between TARBELL Cassette and disk, cold-start 
loading, Basic I/O system with drivers, and reformatting 
crashed diskettes. Documentation includes a listing of 
BIOS and instructions to patch CBIOS for your system. 
Price is $100 on CP/M diskette with documentation. 
(CP/M is a product of Digital Research). 


CP/M 14 Update Package 

A TARBELL Update Package for those now using 
CP/M 1.3 is now available on diskette. The Update 
Package adds new commands and the ability to access 
four disk drives, as well as 2 new CP/M manuals, TAR- 
BELL CP/M User's Guide and a new BIOS listing. 
Price: $50.00. 


SPOOLER 

This 8080 program will save many hours of computing 
time. It intercepts all output to the list device, spools the 
output to a high-speed disk file, and directs the spooled 
data to a low-speed printer during unused cycle time while 
the CPU waits for transfer of data to and from the console. 
System throughput is greatly increased with the aid of 
SPOOLER. Output is never lost due to insufficient memory 
allocation. Fully compatible with the CP/M file system, 
SPOOLER permits parallel processing without hardware 
interrupt, and with minimal impact on other processes. 
Price: $70.00 (Copyright KLH Systems.) 


Designed to work with CP/M Disk Operating System 
this software requires a total of 20K bytes of memory. 
Included are 26 compiler error messages and 23 run-time 
error messages. Disk files may be read, written or up- 
dated by using both sequential and random access. In- 
cluded are blocked and unblocked files. Price for com- 
piler and run-time monitor on diskette is $10.00. Manual 
is available separately for $5.00. (Public domain soft- 
ware by Gordon E. Eubanks, Jr.). 


CBASIC Programming System 

Upward compatible from BASIC-E, CBASIC is simi- 
lar but expanded to include several business oriented 
facilities, allowing decimal computations to 14 digits of 
precision, data formatting and PRINT USING state- 
ments. Statements allow access to disk files and disk 
file maintenance. Strings of characters may be read from 
the console to permit correct input line format to be 
checked before reading data. General programming fea- 
tures include variable names up to 31 characters, option- 
al line numbers, dynamic debugging tracers, and optional 
data output to printer. CBASIC on diskette and manual 
priced at $100. (Copyright Software Systems.) 


EMPL- an 8080 APL 

Especially suited to educational applications, EMPL 
is an adaptation of APL, using the ASCII character set. 
Only one-dimension arrays are allowed. This 8K version 
occupies the first 5376 bytes of memory and operates in 
two modes. The Execution Mode permits all instructions 
to be executed immediately. The Definition Mode per- 
mits the user to enter functions. EMPL on Tarbell Cas- 
sette with manual is $15. (Copyright 1977 Erik Mueller). 



* ALTAIR is a trademark/tradename of Pertec Computer Corp. 
**CP/M is a trademark/tradename of Digital Research 
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950 DOVLEN PLACE • SUITE B • CARSON, CALIFORNIA 90746 
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TARBELL SETS STANDARDS 

For Hobbyists and Systems Developers 


Sales to thousands of hobbyists over the past two years have proven the Tarbell Cassette 
Interface to be a microcomputer industry standard. Tarbell Electronics continues research and 
development to produce new and efficient components to fill hobbyists’ changing needs. 




TARBELL 

CASSETTE INTERFACE 


TARBELL FLOPPY DISC 
INTERFACE 

• Plugs directly into your IMSAI or 
ALT AIR* and handles up to 4 
standard single drives in daisy- 
chain. 

• Operates at standard 250K bits 
per second on normal disc format 
capacity of 256K bytes. 

• Works with modified CP/M* 

Operating System and BASIC-E 
Compiler. 

• Hardware includes 4 extra IC 
slots, built-in phantom bootstrap 
and on-board crystal clock. Uses 
WD 1771 LSI Chip. 

• Full 6-month warranty and exten- 
sive documentation. 

• PRICE: 

Kit $190 Assembled $265 


• Plugs directly into your IMSAI or ALT AIR * 

• Fastest transfer rate: 187 (standard) to 540 bytes/second 

• Extremely Reliable— Phase encoded (self-clocking) 

• 4 Extra Status Lines, 4 Extra Control Lines 

• 37-page manual included 

• Device Code Selectable by DIP-switch 

• Capable of Generating Kansas City tapes also 

• No modification required on audio cassette recorder 

• Complete kit $120, Assembled $175, Manual $4 

• Full 6 month warranty on kit and assembled units 


Compatible Disc Drives 

Ask about our disc drives priced as low as $525. 


CP/M with BASIC-E 
and manuals: $100 


TARBELL 

PROTOTYPE 

BOARD 

Model 1010 



Gold plated edge pins 
Takes 33 14-pin ICs or 
Mix 40-pin, 18-pin, 16-pin and 
14-pin ICs 

Location for 5 volt regulator 
Suitable for solder and wire wrap 
ALTAIR/IMSAI compatible 
Price: $28.00 


For fast, off the shelf delivery, all Tarbell Electronics products may be purchased from computer store dealers 
across the country. Or write Tarbell Electronics direct for complete information. 

'ALT AIR is a trademark/ tradename of MITS, Inc. 

CP/M is a trademark/tradename of Digital Research 
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Two Interface Boards 
from Teletek 


A couple of our staff took a look at two boards from Teletek. Here’s their assessment. 


Mitchell Wolrich 
Jeff DeTray 
Kilobaud Staff 


H ere today, gone tomor- 
row.” It’s easy to be cyni- 
cal and more than a little suspi- 
cious when the discussion 
turns to firms that have recent- 
ly entered the microcomputer 
business. Like July 4th 
sparklers, some microcomput- 
er companies have been known 
to burn brightly for a short 
while, then fizzle out, never to 
be seen again. That’s one rea- 
son it is encouraging to see 
companies such as Teletek 
Enterprises enter the fray. 

Unlike some microcomputer 
companies, Teletek has been 
around a while, although they 
are new to the hobby market. 
For ten years, they’ve been 
serving the needs of industrial, 
military and governmental cus- 
tomers. The company’s first 
products of interest to hobby- 
ists are a pair of versatile S-100 
interface boards described be- 
low. 

Teletek, while not well known 
to hobbyists, has a solid repu- 
tation among the technological 
heavyweights. They built this 
reputation in the specialized 


field of instrumentation cali- 
bration. Teletek’s customers 
have included the likes of Aero- 
jet General, Pacific Gas and 
Electric, the North American 
Air Defense Command and 
NASA. 

During the last three years or 
so, the direction of the firm has 
been toward the design and 
manufacture of custom instru- 
mentation, the kinds of devices 
and systems that simply aren’t 
available off the shelf. One proj- 
ect has involved producing 
custom-made stray voltage 
testers to fly on each of NASA’s 
Space Shuttles. 

The point of all this is to 
show you that Teletek is not 
some “fly-by-night” outfit. This 
is a well-established company 
that is putting the full force of 
its considerable technical ex- 
pertise behind its line of micro- 
computer products. The two in- 
terface boards are designed to 
offer combinations of func- 
tions that aren’t available on 
other single boards. Teletek is 
betting that customers will ap- 
preciate saving an S-100 slot or 
two. As you’ll see, such a sav- 
ing is quite possible. 

At the present time, Teletek 
offers two products of interest 
to the hobbyist: the System 


Central Interface (SCI) and the 
Universal Cassette Recorder In- 
terface (UCRI). We’ll devote 
most of our attention to the 
SCI, as it is by far the more com- 
plex of the two boards. 

The Hardware 

The Teletek SCI combines 
the functions of three or more in- 
dividual S-100 interface boards 
into one neat package. Here is 
a list of the various features of 
the board, along with some 
commentary. 

• Three independent parallel 
ports, each bit programmable 
for input or latched output. 
Handshake signals also avail- 
able. Implemented via two 6821 
PIAs. 

• One serial port with RS-232, 
20 mA or 60 mA current loop in- 
terfaces. User selectable 
speeds between 45 and 9600 
baud via software control. Im- 
plemented via a 6850. 

• One high-speed biphase 
(Tarbell compatible) cassette in- 
terface. User selectable speeds 
from 800 to 100,000 baud via 
software control. Can also be 
used as a programmable signal 
generator. Implemented using 
an 8253 programmable timer. 

• Two on-board relays for con- 
trol of two tape recorders. If you 


use separate READ/WRITE 
decks these signals come in 
handy. The monitor provided 
with the SCI can handle this 
type of configuration. 

• Three status lines, program- 
mable for either input or output. 
Useful for controlling functions 
such as rewind, head-load, etc., 
on Phi-decks, etc. 

• Power on reset. Very nice 
whether you have a front panel 
or not (and especially nice if 
you don’t). Hardware forces ex- 
ecution to begin at the first 
EPROM position. The standard 
SCI software runs at D000 (hex), 
so to start execution at, say, 
D01E, the first 3 bytes would 
look like this: D000 C3 IE DO. 
Note: If you want to jump out of 
the first 1 K block, you must use 
an indirect jump. An example 
would be if you wanted to boot 
a North Star disk system; the 
software would look like this: 

D000 C3 03 DO 

D003 C3 00 E9 
This design eliminates false 
reset of the reset-jump circuit 
when the SCI is addressed at 
F000. 

• 2708 EPROM programmer. 
This sure helps when you are 
developing custom software or 
making changes in the monitor. 
Eliminates the need for a 
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separate EPROM programmer. 
Note: The socket can also be 
used as another 1 K of software 
routines when you aren’t pro- 
gramming 2708s. 

• 256 bytes of on-board RAM. 
Useful as stack and buffer 
space; won’t eat any memory 
from user work space. 

• Two 2708 sockets. Contains 
2K of monitor routines. See 
description under software. 


number. 

• Program 2708— programs a 
2708 according to Intel specifi- 
cations, also verifies data in 
EPROM against RAM and 
prints any differences (errors). 

• Read cassette— loads data 
from tape into memory. 

• Read verify— compares data 
on tape to data in RAM. 

• Search— will locate a hex 
string up to nine bytes long in 



System Central Interface (SCI). 


Note: David Jenkins of Teletek 
informs us that they will be of- 
fering a version that will accept 
2716s. This will give the user4K 
of monitor routines, plus a 2716 
programmer! Additional note: 
The SCI can utilize 650 ns 
2708s. That will save you a few 
dollars. 

The Software 

The following is a summary 
of commands available in the 
SCI Monitor Version 1.6. 

• Assign input device— from 
either serial, parallel or key- 
board port. 

• Assign output device— from 
either serial, parallel or video 
board. 

• Dump hex— standard hex 
dump, 16 bytes/line. 

• Dump ASCII— dumps eight 
hex bytes, followed by the 
ASCII equivalents. 

• Enter— enters hex data into 
memory. 

• Go— starts program execu- 
tion at given address. 

• Input from port— prints hex 
value of specified port number. 

• Output to port — outputs 
specified byte to specified port 
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memory and print the address 
of all occurrences of it. Useful 
in hand-relocating programs! 

• Set read speed for cassette 
—between 800 and 100,000 
baud. 

• Set serial port speed — 
between 45 and 9600 baud. 

• Set write speed for cassette 
— between 800 and 100,000 
baud. 

• Verify a block of memory— 
against another block; prints 
any differences noted. 

• Write cassette— writes a 
block of memory to cassette 
tape. 

• Zero memory— fills memory 
with a hex constant between 
two addresses. If no constant 
is specified, zero is assumed. 

User Report 

Dave Jenkins, designer of the 
SCI, has done an outstanding 
job in all aspects of the project. 
The board is very well laid out 
and works quite well. The SCI is 
one of the most versatile inter- 
faces that we’ve seen to date 
due to its “totally programma- 
ble approach.” Software de- 
fines everything in the system, 


We sell computers that 
make sense. 


Data General microNOVA 


TM 


The Computer Store and its Affiliated Dealers 
feature the powerful microNOVA™ computer for 
commercial applications. 

We can solve your data processing 
problems at a surprisingly affordable price! 

Comprehensive Applications Software / In Stock- 
Available Now. Put It to Work for You. 

TM 

See the microNOVA • 

Computer Stoi 

[120 Cambridge St. Burlington, MA (617)272-8770 | 

^CIOO 

CONNECTICUT 

I Iartford/27 Lewis St. (208) 527-9628 
Windsor Locks/680 S. Main St . (208) 627-0188 
FLORIDA 

Tampa Bay/Bradenton/1021 Manatee Ave. West 

M ASSACI I USETTS 7 47-8228 

Cumbridgc/1689 Mass. Ave. (617) 854-4599 
NEW YORK 

Rochester/2423 Monroe Ave. (716) 244-5000 


Affiliated Dealers: 

COLORADO/ Boulder 

Automated Information Systems (808) 448-5199 
FLORIDA/Orlando 
Pelham Data Systems (805) 880-6282 
ILLINOIS/Chicago 

Compac Systems (Palatine) (812) 859-8566 
MARYLAND/Bethesda 
ABC Data (80l ) 986-0552 
MISSOURI/St. Louis 
Computer Consultants, Inc. (814)998-5000 
NEW r UAMPSHIRE/Nashua 
Computer Mart (603) 883-2386 
NEW JERSEY/Rochcllc Park 
Micro General (201 ) 843-0977 
TENNESSEE/Memphis 
Delta Professional Systems (901) 761-3272 
TEXAS/Wichita Falls 
The Computer Center (new listing) 
AUSTRALIA/New South Wales (Katora) 

Sirasch Engineering 430-992 

I Dealerships * Franchise opportunities available. 




P.E.T. Pood 

NOURISH YOUR HUNGRY P.E.T. WITH SELECTIONS 
FROM CREATIVE SOFTWARE S EXTENSIVE MENU! 

DUAL JOYSTICK INTERFACE: This Creative Software interface 
allows you to plug in two Atari -type joysticks (not included) with no modifi- 
cation to the P. E.T. Comes with two games and complete programming in- 
structions $35.00 

JOYSTICKS: for above interface, price each $12.50 

BREAKOUT: NEW — Written in machine language for increased speed 
and enjoyment. Uses either keyboard input or any CREATIVE SOFTWARE 
joystick (single or dual). You get ten balls to knock out three double layers 
of bricks. Positively addicting $10.00 

LIFE: (By S. Bartonsmith) Possibly the finest personal computer version 
of LIFE currently available, this program uses machine language routines 
to display up to four new generations per second. User-definable initial 
configuration, complete screen wraparound, and introducing two original 


additions— "posts" and "holes." $20.00 

TRAP and CRAPS (Joystick or keyboard input) $10.00 

HURKLE and ONE-QUEEN (Joystick or keyboard input)... $10.00 
HOUSEHOLD FINANCE Parts I and II $15.00 


ORDERS: Send check, money order, or VISA/Mastercharge (include 
expiration date) and add the following shipping charges: 1-2 programs (or 
dual joystick interface)- 1. 50. 3-4 programs- 2. 00. 5 or more programs- 
2.50. Extra joysticks, each - 1.50. California residents add 6% sales tax. 

INFORMATION: More information on these and many other currently 
available programs are available on a free flyer. Write directly to Creative 
Software for a complete list. 

Creative Software 

P.O. BOX 4030, MOUNTAIN VIEW, CA 94040 




LOW LOW COST 

S-100 BUS MICRO-COMPUTER HEAVY CURRENT 

POWER SUPPLY KITS 


3 Hour Assembly Time-Complete Instructions Included 

DIMENSIONS OF KIT: 13”(l)x5”(w)x4 7/8”(h) 

Tr|-rp * . e?rn ka 4 Unregulated Voltages Available 
IV11 A. «pO/.DU +8.5V/25A, -8.5V/3A, +17V/3A 

Includes TRANSFORMER T 2 [25A, size 3/%" (I) x 4'/8" (w) x 
3V»" (h)], CAPACITOR Ci (100,000 UF, 15V), BRIDGE RECTI- 
FIERS: D-) (30A, 50V) & D 2 (4A, 50V), FUSE HOLDER, 
BARRIER STRIP, ALUMINUM PLATE [ 13”(l) x 5” (w) x 3/16 
(t)J, 3X CAPACITORS (6,000 UF, 45 V), 4X RESISTORS and 
All Necessary Mounting Parts. 


KIT B: $47.50 


4 Unregulated Voltages Available 
+8.5V/15A, -8.5V/2A, ±17V/2A 


All Parts are same as in KIT A, EXCEPT: CAPACITOR Ci 
(52,000 UF, 15V) and TRANSFORMER ^ (15A, Size 3%" (I) x 
4" (w) x 2 13/16" (h)]. 


You May Buy Transformers Alone: 

T2 (25A) & T*| (15A) at $22.50 and $17.50 respectively. 


SHIPPING CHARGES: $4.75 per TRANSFORMER 
FOR EACH KIT : $5.00 in California. $7.00 for all other States. 
California Residents add 6% sales tax. 

Master Charge & BankAmericard. OEM Available 


SUNNY INTERNATIONAL ^ 

Mail Order Store 

P.O. Box 4296 7245 E. Alondra Blvd. 

Torrance, CA 90510 Paramount, CA 90723 

(213) 530-3732 Mon. -Sat.: 9 am-6 pm 


from the dynamically program- 
mable baud rates to the very 
method of modulating the tape 
interface. The interface will 
handle Tarbell, Kansas City, 
CUTS and possibly other cas- 
sette formats merely by your 
changing the software. 

As an example of how flex- 
ible the interface is, we’ll de- 
scribe the methods of assign- 
ing the system console. To 
start the system up, you can tell 
it to use a video board and the 
on-board keyboard port or use 
the on-board serial port. This is 
accomplished by a DIP switch. 
After the system is up, you can 
change baud rate of any of the 
serial devices or change the 
system console itself, all with 
one command. 

Input/output is handled very 
nicely by a series of system 
calls. To interface your soft- 
ware to the board, all you have 
to do is look up the proper sys- 


vices, in case you want to roll 
your own software. 

All in all, the SCI is a good 
buy for anyone with an S-100 
bus computer. 

UCRI 

The UCRI board consists of 
the cassette interface portion 
and keyboard port of the SCI. 
The UCRI can read and write 
data from 518 to 41,666 baud. 
The baud rate is set by means 
of a DIP switch on the board, 
whereas the SCI handles this 
with software. The UCRI will 
have many applications in sys- 
tems where a high-speed bi- 
phase cassette interface is re- 
quired, but where a system 
monitor and other interfaces 
are not necessary. Like the SCI, 
the UCRI can utilize a variety of 
cassette formats, including 
Tarbell, Kansas City, CUTS and 
others. On-board relays are in- 
cluded for cassette control. 



Universal Cassette Recorder Interface (UCRI). 


tern call and call it. No need to 
worry about details such as 
port numbers, status bits and 
other trivia; let the system 
handle it. 

The documentation provided 
is good and accurate. The man- 
ual could use a bit more organi- 
zation and highlighting in cer- 
tain areas, such as system 
start-up— it isn’t very clear just 
how to tell It what you’re using 
for a console device, until you 
turn to page 11 (which follows 
the Instructions: “after the in- 
terface is up . . .”). The manual 
includes pin-outs and port defi- 
nitions for all of the various de- 


The UCRI board would be ideal 
for an already working system 
that lacks a cassette interface. 

The Future 

What’s in store from Teletek? 
Well, in a few months, they plan 
to bring a floppy-disk controller 
onto the market, a package de- 
signer David Jenkins promises 
will be “very interesting.” After 
that, there is talk of a highly so- 
phisticated 16-bit micro. Of 
course, Teletek will continue its 
work for industry and the gov- 
ernment. After ten years, they 
know when they have a good 
thing going. ■ 
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The 

C3-SI 

by Ohio Scientific 

Possibly the world’s 
most popular 
floppy disk based 
microcomputer. 


Since its introduction in August, 1977, the Challenger III has 
gained tremendous acceptance in small business, educational 
and industrial development applications. Thousands of C3-S1 ’s 
have been delivered and today hundreds of C3-S1 demonstrator 
units are set up at computer retailers around the country. 

Why has the Challenger 1 1 1 become so successful in the fiercely 
competitive microcomputer industry? Here are just a few of 
the possible reasons. 

The Challenger III is the fastest microcomputer in BASIC 
(see “BASIC Timing Comparisons,” Kilobaud, October, 1977, 
where Ohio Scientific out benchmarks all competitors). 

The Challenger III is the only computer system with a 
6502A, 6800 and Z-80 offering the programmer all popular 
micros for maximum versatility. 

The C3 is backed by the largest base of systems level 
software for any microcomputer system including: 

For the 6502A: 

Microsoft 6 and 9 Digit BASIC 
Assembler Editor 
Word Processor 
OS-65D Development DOS 
OS-65U End User DOS with Extended BASIC 
For Floppys 
Winchester Hard Disks 
Multi-users (Level 2) 

Distributed Processing (Level 3) 

For the 6800: 

Floppy DOS 
Assembler Editor 

For the Z-80: 

Floppy DOS 

Microsoft Disk Extended BASIC 
Microsoft FORTRAN 
Microsoft COBOL 
Macro Assembler and Editor 
And Much More 

The C3 supports OS-65U, the ultra high performance 
“virtual data memory” DOS for floppys and hard disks which 
makes complex file structures like multi-key ISAM easy to use. 

The C3 is backed by a large library of applications programs 



and can make use of the tremendous amount of BASIC 
programs offered by independent suppliers and publishers 
because it uses Microsoft BASIC, the standard of the industry. 
Complete turnkey and custom business packages are 
available for the C3 from most OHIO SCIENTIFIC DEALERS. 

The C3 electronics and software are available in alternate 
mechanical configurations for special applications including 
the C3-OEM for volume users and the C3 letter series (C3-A, 
C3-B) which are optimized for use with hard disks. 

C3 systems are always delivered ready to use with 32K 
static RAM, dual floppys for 500K bytes of on-line storage and 
an RS-232 port strappable from 75 to 19,200 baud all standard 
in the minimum configuration. 

C3 systems offer the greatest expansion capability in the 
microcomputer industry. The C3 series supports OHIO 
SCIENTIFIC’S full line of over 40 expansion accessories. The 
maximum configuration is 768K bytes RAM, four 74 million 
byte Winchester hard disks (CD-74), 16 communications ports, 
real time clock, line printer, Word Processing printer and 
numerous control interfaces. 

C3 systems have phenomenal performance-to-cost ratios. 
The C3-S1 base price with 32K RAM, dual floppys, RS-232 port 
complete with 8K BASIC and DOS is under $3600 and expan- 
sion accessories are comparably priced. For example, the 
CD-74, 74 million byte Winchester disk complete with interface 
and OS-65U operating system at about $6000. 

The C3 series is quite possibly so successful because it offers 
the highest hardware performance, best software support, 
most versatility and greatest expandability in the micro- 
computer systems market at nearly the lowest price in the 
industry. 

For more information, contact your local OHIO SCIENTIFIC 
DEALER or the factory at (216) 562-3101. 


1333 S. Chillicothe Road • Aurora, Ohio 44202 




Attention, Chess Buffs! 


Korchnoi and Karpov worried about opponent strategies being smuggled into their 
matches. Lucky for each of them that his opponent didn’t have this article up his sleeve. 


Tom Orr 

249 Juanita Way 
Placentia CA 92670 

E very serious chess player 
has a repertoire of chess 
openings and defenses ready 
to play. The player usually 
builds up his repertoire by con- 
sulting the many books on 
chess openings and selecting 
the ones that suit his style of 
play. 

My method of reviewing 
openings was to cover the list- 
ing of an opening with a piece 
of paper, which I slid down to 
reveal only one move at a time. 
While following the opening on 
my chessboard, I would make 
each move, attempting to 
guess the proper book move. 

However, there was a disad- 
vantage to this method. When 
my guess was incorrect, I 
would find the correct move as 
soon as I slid the paper down. 
What I needed was a method to 
determine an incorrect guess 
without displaying the correct 
move. This would make me 
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White 


Fig. 1. International correspondence chess notation. 

analyze the chessboard posi- determined it. 

tion more closely and also rein- The ideal way to learn is 

force the correct move when I from a chess instructor making 


the opponent’s move and tell- 
ing you when your move is in- 
correct. Lacking a 24-hour-a* 
day chess instructor, I decided 
to make my Radio Shack 
TRS-80 computer my chess- 
opening instructor. 

The Program 

The program is written in 
Radio Shack’s Level I BASIC 
but should be adaptable to 
other BASICS. By changing 
statements 20 and 40, the com- 
puter will play either the white 
or black pieces, allowing the 
operator to play both positions 
of openings he is likely to use. 

When an error is made, the 
computer prints “WRONG, TRY 
AGAIN” and gives the operator 
another chance. If, after five 
tries, the operator still has not 
guessed correctly, the com- 
puter responds with the correct 
move. The program keeps 
record of the number of errors 
and rewards flawless perfor- 
mance with “VERY GOOD.” 

I used international corre- 
spondence chess notation for 
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READY 

>LIST 

4 REM CLEAR SCREEN 

5 CLS 

10 PRINT“CHESS OPENING PROGRAM’’ 

15 REM ENTER IF PLAYER IS WHITE OR BLACK 
20 PRINT “YOU ARE BLACK" 

30 REM IF COMPUTER IS WHITE LET P = 1 
40 P=1 

50 E = 0:G = 0:N = 0 

51 W = 0:B = 0 
60 READ W,B 

70 IF W = 7777 THEN 420 
80 IF B = 7777 THEN 420 
90 IF W = 8888 THEN 440 
100 IF B = 8888 THEN 440 
110 IF W = 9999 THEN 460 
120 IF B = 9999 THEN 460 
130 N = N + 1 
140 PRINT N;"."; 

150 IF P = 1 THEN 290 
160 INPUT M 
170 IF MOW THEN 220 
180 G = 0 

190 PRINT TAB(20);"CORRECT’’ 

200 PRINT " ";B 

210 GOTO 60 

220 E = E + 1 

230 G = G + 1 

240 IF G =5 THEN 270 

250 PRINT TAB(20);‘‘WRONG, TRY AGAIN” 

260 GOTO 160 

270 PRINT-THE CORRECT MOVE IS ";W 

275 G = 0 

280 GOTO 200 

290 PRINT W 

300 INPUT " ’’;M 

310 IF MOB THEN 350 

320 PRINT TAB(20);"CORRECT" 

330 G = 0 

340 GOTO 60 

350 E = E + 1 

360 G = G + 1 

370 IF G = 5 THEN 400 

380 PRINT TAB(20);"WRONG, TRY AGAIN" 

390 GOTO 300 

400 PRINT"THE CORRECT MOVE IS";B 
405 G = 0 
410 GOTO 60 

420 PRINT “WHITE IS BETTER" 

430 GOTO 470 

440 PRINT "EQUAL GAME” 

450 GOTO 470 

460 PRINT “BLACK IS BETTER- 
470 PRINT “YOU MADE ";E;"ERRORS’’ 

480 IF E = 0 THEN 540 
485 PRINT 

490 PRINT “NAJDORF SICILIAN— FROM MCO PAGE 150 COL 8" 
495 PRINT 

500 PRINT "TYPE RUN TO GO AGAIN OR" 

510 PRINT "TYPE CLOAD TO LOAD THE NEXT OPENING- 
515 PRINT 

520 PRINT “THANK YOU AND GOOD LUCK IN CHESS” 

530 END 

540 PRINT "VERY GOOD” 

550 GOTO 485 

600 DATA 5254,3735,7163,4746,4244,3544,6344,7866,2133,1716 

601 DATA 3175,5756,6264,4826,4142,2622,4423,2847,7566,7766 

602 DATA 6152,8785,5171,2213,1141,6857,7181,4735,5263,1817 

603 DATA 2335,1335,8888,8888 

Program listing. 


the moves (see Fig. 1). The 
reasons are as follows. 

1. Ambiguous moves are 
eliminated. There is no conflict 
between moves such as R/1-B5 
and KR-B5, as can happen with 
English descriptive chess nota- 
tion. If the moves in the pro- 
gram were written in descrip- 
tive notation, the operator 
would have to enter them exact- 
ly as written or the computer 
would classify them as errors. 

2. Simple BASIC language 
programs, such as that used in 
the TRS-80, cannot compare 
strings. 
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This form of notation is wide- 
ly used in international corre- 
spondence chess where a lan- 
guage barrier concerning the 
names and positions of the 
pieces might occur. If your 
computer can compare strings 
and you prefer descriptive or 
algebraic notation, you can 
easily convert the program. 

At the end of each program, 
the computer prints out the 
chess opening’s name and the 
chess book reference from 
where it was taken (this helps in 
case more investigation is nec- 
essary). If the reference book 


| Special Christmas Offering | 
for the professional 


CHESS CHALLENGER® “10” 

| This computer contains ten levels of play- 
ing difficulty for beginner, intermediate, 

I advanced, and superior players. Special 
| features include: offense or defense selec- 
tion; solid walnut case; solid wood pieces; 

| and more. Size: 12V 8 x 8 x V/ 6 . 

TM 

COMPUTER BACKGAMMON 

Need a partner? The microprocessor com- 
puter is a perfect opponent for advanced 
and intermediate players to test new 
strategies and sharpen playing skills. 

Also an ideal teacher for a beginning 
player. And due to random nature of dice 
rolls a beginner can win. 


CHESS CHALLENGER' 

COMPUTER BACKGAMMON™ 
not shown: 

CHECKER CHALLENGER* “4”* 

I CHECKER CHALLENGER “2”* 

* number indicates skill levels available. 


8275 . 

195 . 


drop in. call/write. 


Computer Stoi 

120 Cambridge St. Burlington, MA 01803 
1(617)272-8770 „ C101 


| other locations: * 

CONNECTICUT 

Hartford/27 Lewis St. (203) 527-9623 
Windsor Locks/630 S. Main St. (203)627-0188 

FLORIDA 

Tampa Bav/Bradenton/1021 Manatee Ave. West 
MASSACHUSETTS ( 305 > 747-8223 

Cambridge/1689 Mass. Ave. (617)354-4599 

NEW YORK 

Rochester/2423 Monroe Ave. (716) 244-5000 
•Offer only at participating Computer Store Dealers. 

| MC, BA/Visa. 

Phone or mail orders/State residents add tax. 


8K 

BASIC 

for 

KIM-1 

The famous high speed Microsoft BASIC 
is now available for KIM-1. The 9-digit 
accuracy version is available on cassette or 
paper tape. 

DELIVERY FROM STOCK. 

$99.00 

$2.00 shipping and handling 

IOHNOI 

COMPUTER ~ 

P.O. BOX S23 

MEDINA, OHIO 44256 (216) 725-4560 



8v@30A, ± 16v@10A option 
voltage monitor option 


indicates that white or black 
has an advantage, or the game 
is equal at the end of the open- 
ing, I enter 7777, 8888 or 9999 
for the last two moves. The pro- 
gram translates these numbers 
to “WHITE IS BETTER,” 
“EQUAL GAME” or “BLACK IS 
BETTER,” respectively. 

Once the program is entered, 
it is necessary only to change 
the DATA statements (600 and 
above) to enter the moves and 
program statements 20 and 40 
to determine whether the com- 
puter plays the white or black 
pieces. I then record the open- 
ing on cassette tape. I gener- 
ally alternate my favorite white 
and black openings on a cas- 
sette. This forces me to do a lit- 


tle more thinking and rein- 
forces the principles of the 
opening in my mind. 

When I am playing the black 
pieces, I like to use the Najdorf 
version of the Sicilian Defense 
against white’s 1. P-K4 (see 
sample program). The moves 
for this opening are entered at 
the DATA statements starting 
at 600. In my reference book 
this version is classified as an 
equal game for both players, 
hence the 8888 as the last two 
moves. 

So, get out your chess-open- 
ing books, translate the open- 
ings you like into international 
correspondence notation and 
let your computer be your 
chess-opening instructor.* 


CHESS OPENING PROGRAM 
YOU ARE BLACK 
1 . 5254 
73735 


2 . 7163 
74746 

3 . 4244 
73544 

4 . 6344 
77866 

5 . 2133 
71716 

6 . 3175 
75756 

7 . 6264 
74826 

8 . 4142 
72622 

9 . 4423 
72847 

10 . 7566 
74766 

77766 

11 . 6152 
78785 

12 . 5171 
72213 

13 . 1141 
76857 

14 . 7181 
74735 

15 . 5263 
71817 

16 . 2335 
71335 

EQUAL GAME 

YOU MADE 1 ERRORS 


CORRECT 

CORRECT 

CORRECT 

CORRECT 

CORRECT 

CORRECT 

CORRECT 

CORRECT 

CORRECT 

WRONG. TRY AGAIN 
CORRECT 

CORRECT 

CORRECT 

CORRECT 

CORRECT 

CORRECT 

CORRECT 


NAJDORF SICILIAN — FROM MCO PAGE 150 COL 8 

TYPE RUN TO GO AGAIN OR 

TYPE CLOAD FOR THE NEXT OPENING 

THANK YOU AND GOOD LUCK IN CHESS 

READY 

>- 


Sample program run. 
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Specifications: 

S-100 compatible. MFM 
encoding, 35 tracks with ten 
512-byte sectors per track. 
179,200 bytes on double 
density SA-400 and North Star 
BASIC, DOS, and Monitor 
included. 

For further information, write 
for full color catalog or contact 
your local computer store. 


New from North star 

Double Density Performance at 
Single Density Prices 


The new HORIZON computer and 
Micro Disk System now record in dou- 
ble density! That means each new 
Shugart SA-400 minifloppy disk drive 
accesses 180K bytes of on-line infor- 
mation. All double density HORIZON 
computers and Micro Disk Systems 
have a redesigned controller which 
allows the use of quadruple capacity 
disk drives as they become available in 
early 1979. A three-drive North Star 
System with quadruple capacity disk 
drives will access over a megabyte of 
on-line information. But, best of all 
there’s no price increase for double 
density models. 

North Star BASIC and DOS have been 
upgraded to accommodate the in- 
creased capacity and yet run existing 
programs with little or no change. The 
new disk system also supports single 


density, so existing single density disk- 
ettes can still be used. Single density 
SA-400 drives previously purchased 
with North Star systems can also be 
used. 

Pricing 

HORIZON with one double density 
SA-400 minifloppy (180K bytes), 16K 
RAM, Z80A processor and serial I/O 
port: $1599 kit, $1899 assembled. 

MICRO DISK SYSTEM with one double 
density SA-400 minifloppy, controller 
board and power regulation: $699 kit, 
$799 assembled. (Cabinet and power 
supply $39 extra each.) 

North Star ★ Computers 
2547 Ninth Street 

Berkeley, California 94710 ^ N9 

(41 5) 549-0858 






Software for the Percom LFD-400 

Disk Operating and File Management Systems 

INDEX™ : The most advanced Disk Operating and File 
Management System available for the 6800. INterrupt 
Driven Executive operating system features file-and- 
device-independent, queue-buffered character 
stream I/O. Linked-File disk architecture, with auto- 
matic file creation and allocation for ASCII and binary 
files, supports sequential and semi-random access 
disk files. Multilevel file name directory includes 
name, extension, version, protection, and date. Re- 
quires 8K RAM at SAOOO. Diskette includes numer- 
ous utilities $99.95 

MINIDOS-PLUSX: An easy to use DOS for the small 
computing system. Supports up to 31 named files. 
Available on ROM or diskette complete with source 
listing $39.95 

Basic Interpreters and Compilers 

SUPER BASIC: a 10K extended disk BASIC interpre- 
ter for the 6800. Faster than SWTP BASIC, 9-digit 
accuracy, program CHAINing, BASE O subscripting, 
improved error reporting, disk data files, and print 
column alignment. Program and data files may be 
prepared using one of the Text Editors described 

below $49.95 

BASIC BANDAID™ : Turn SWTP 8K BASIC into a re- 
spectable random access data file disk BASIC. In- 
cludes many speed improvements and program 
CHAINing. When ordering, specify version (2.0, 2.2, 

or 2.3). Complete with listing $17.95 

STRUBAL™: A STRUctured BAsic Language Com- 
piler for the serious professional programmer. In- 
cludes elements of BASIC, PL/M, and assembly lan- 
guage. Features 10-digit floating point, strings, scien- 
tific functions, and 2-dimensional arrays. Requires 
16K RAM memory and LINKING LOADER (see below). 
Complete with RUN-TIME and FLOATING POINT 
packages $99.95 

Text Editors 

EDIT68: Hemenway Associates powerful disk-based 
text editor. May be used to create programs and data 
files. In addition to SEARCH, CHANGE, DELETE, and 
MOVE functions, EDIT68 supports MACROS which 
perform complex repetitive editing functions effi- 
ciently. Runs in only 6K RAM. “Spooling" permits text 
files much larger than the available RAM memory to be 

created and edited $29.95 

TOUCHUP™ : If you already have the TSC Text Editor, 
TOUCHUP will convert it into a disk-based text editor. 
ROLL function permits text files much larger than the 
available RAM memory to be created and edited. 
TOUCHUP is supplied on diskette complete with 
source listing $17.95 

ASSEMBLERS 

PERCOM 6800 SYMBOLIC ASSEMBLER: Requires 
only 8K of RAM memory to assemble programs with 
200 labels. More convenient to use than most as- 
semblers; assembly options may be specified at time 


of assembly. $29.95 

Complete listing of above assembler $29.95 


MACRO-RELOCATING ASSEMBLER: This Hemen- 
way Associates assembler is for the programming 
professional. Generates relocatable and linkable^ ob- 
ject code. MACRO facility permits nested macro 
calls. Permits conditional assembly. Requires 16K 


RAM $49.95 

LINKING LOADER for STRUBAL and the above as- 
sembler $19.95 

Business Applications 

GENERAL LEDGER SYSTEM $199.95 

FULL-FUNCTION MAILING LIST $ 99.95 


Write or call for our complete software catalog. 
PERCOM DATA COMPANY, INC. 

Dept K • 318 Barnes • Garland TX 75042 
(214)272-3421 


For Your SWTP 6800 Computer . . . 



The LFD-400 is ready to plug in and run 
the moment you receive it. 

Nothing else to buy! Not even extra memory! 

YOU GET: 

O The popular Shugart SA 400 minifloppy™ drive. Drive alignment 
is double checked by PerCom before shipment. 

Q The drive power supply— fully assembled and tested. 

Q LFD-400 Controller/Interface— plugs into the SS-50 bus • 

accommodates three 2708 EPROMs • fully assembled and tested. 

Q MINIDOS™ — the remarkable LFD-400 disk operating system on 
a 2708 EPROM • plugs into the LFD-400 Controller card • no 
extra memory required • no “booting” needed. 

G Attractive metal enclosure. 

O Interconnecting cable— fully assembled and tested. 

Q Two diskettes — one blank, the other containing numerous 

software routines including patches for SWTP 8K BASIC and the 
TSC Editor/ Assembler. 

O 70-page instruction manual— includes operating instructions, 
schematics, service procedures, and the complete listing of 
MINIDOS™. 

® Technical Memo updates — helpful hints which supplement the 
manual instructions. 

® 90-day limited warranty. 

Minifloppy is a trademark of Shugart Associates. 

MINIDOS is a trademark of PERCOM Data Company, Inc. 


The LFD-400 is readily expanded to either two or three drives. 
Write for details. Send for our free brochure for more informa- 
tion about the LFD-400 Floppy Disk System and LFD-400 
software. 

To save you money, the LFD-400 Floppy Disk System is available 
only from PerCom. Because of the special pricing, group and 
dealer discounts are not available. 


MC and VISA welcome. COD orders require 30% deposit plus 5% handling charge. Allow three 
extra weeks if payment is by personal check. The LFD-400 Floppy Disk System is available 
immediately. Allow three weeks for testing and transportation. Texas residents add 5% 
sales tax. 


PERQOM 


PERCOM DATA COMPANY, INC. 

Dept k 318 BARNES* GARLAND, TX. 75042 
(214) 272-3421 

PERCOM™ ‘peripherals for personal computing’ 
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Contest ! 


It was the best of times. It was a year for 
contests— and our “best article of the 
month” contest concludes its first year of 
existence with this issue. However, we’ll 
start all over again with the next issue, so 
keep your voting judgement keen. You’ll 
need it now because it’s time to vote for 
the best article of the past year. 

Please survey the list of winners and 
vote for the one that, in youropinion, is the 
best. Use whatever criteria you wish, and 
vote for only one article. We’ll tabulate the 
ballots we receive, and the author of the ar- 
ticle receiving the most votes will win $500. 
Then we’ll throw all the ballots into a bin, 
mix them up and pull out one. Winner in 
that drawing will receive a lifetime sub- 
scription to Kilobaud. 

The deadline for balloting is January 1, 
1979; all votes received after that date will 
be invalidated. The winner will be an- 
nounced in the March 1979 issue. 

Before we list the year’s winners, we 
want to congratulate R. M. Law and D. C. 
Mitchell, authors of September 1978’s 
winning article: “(Con)text Editor.” 

Following is the list. To vote, turn to the 
reader-service card at the back of the 
magazine. In the proper space, enter the 
month in which your choice for best article 
appeared (remember: only one vote). While 
you’re on the reader-service card, don’t 
forget to vote also, in the space provided, 
for the best article in this month’s issue. 

Thanks foryour participation in this con- 
test. Keep voting. 


Faster and Easier is what we're all about. 


You don’t waste a second 
on “mechanics” with 
A P All-Circuit Evaluators. 

You figure out the circuit you want, 
then plug it in for testing. You decide 
to improve your layout, and you 
make your moves as quickly as you 
think them up. There’s just no faster 
or easier way to build and test cir- 
cuits and circuit ideas. 

But just because breadboarding 
is now such a cinch, don’t get the 
idea that you don’t have electronic 
integrity. Our solderless plug-in tie 


points are made of a special non- 
corroding alloy. Use them as often 
as you like. 

How many tie points do you need? 
Our smallest ACE has 728, our larg- 
est has 3,648. And all of them 
accept all DIP sizes. 

Everything is quality all the way. 
You can even see the difference 
in our harder, shinier plastic matrix. 

See for yourself. Phone (toll-free) 
800-321-9668 for the address of your 
nearby A P Products dealer. And 
ask for our complete A P catalog, 
The Faster and Easier Book. 


AP PRODUCTS 
INCORPORATED 

Box 110 e • 72 Corwin Drive 
Painesville, Ohio 44077 
Tel. 216/354-2101 
TWX: 810-425-2250 


“3D Computer Graphics,” Artwick, Oct 
77, p. 50 

“Build the $35 Modem,” Lange, Nov 

77, p. 94 

“File Structures Simplified,” Yulke, 
Dec 77, p. 106 

“The TRS-80: how does it stack up?” 
Juge, Jan 78, p. 44 

“Interfacing Tips,” Boyd, Feb 78, p. 72 
“Build the ‘Simple Computer’,’’ 
Whipple, Mar 78, p. 16 
“CP/M Printer,” Stewart, Apr 78, p. 30 
“PET’S First Report Card,” Wells, May 

78, p. 22 

“8080, Z-80 or 8085,” Slater, Jun 78, p. 
52 

“Compatibility and the Altair Bus,” 
Fuller, Jul 78, p. 100 
“DOCUFORM,” Fitchhorn, Aug 78, p. 
22 

“(Con)text Editor,” Law, Mitchell, Sep 
78, p. 22 
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The Ups and Downs of Business 


Computer lib means getting the computer out of “housekeeping” and into business. 


Jim Wright 
Box 8348 

Coral Springs FL 33065 


W ould you let a computer 
make your business deci- 
sions for you? 

Why not? Chances are that 
as a reader of business-appli- 
cations articles in Kilobaud you 
have, or are contemplating pur- 
chasing, a computer system for 


your business. The odds are 
even greater that the computer 
will be used for payroll, 
accounting, inventory, record 
keeping or other clerical-type 
activities. 

How many of you have con- 
sidered using your computer as 
a decision-making tool? Please 
don’t misunderstand me; I am 
not demeaning the computer’s 
clerical expertise and cost ef- 
fectiveness. I do believe, how- 
ever, that a computer’s capabil- 
ities are not fully utilized when 


the computer is relegated to 
performing only “housekeep- 
ing” functions. 

Every businessperson has to 
make many decisions daily. 
“Should I hire more people? 
... Do we need to deplete or 
build up inventory levels? ... Is 
it the right time to invest in new 
or added capital equipment? 
. . . Should we extend our bank 
credit?” While I agree that your 
computer cannot make all of 
these decisions for you, it can 
be your invaluable staff assis- 
tant able to quickly absorb 
large amounts of data and con- 
vert it into information to assist 
you in your decision-making 
process. 

Before continuing on and 
describing one area where the 
computer can be very helpful in 
converting your firm’s data into 
information to help you eval- 
uate your decision alternatives, 
let’s see how well you currently 
make decisions on typical 
business problems. 

The accompanying business 
decision-making quiz will pre- 
sent you with four different 
scenarios. Each scenario re- 
quires you to make Yes or No 
decisions. Your company’s pro- 
file is given below to provide 
you with a little background. 

In order to gain the most 
from the following, please take 


a few minutes to think through 
each scenario and decision 
shown at the left. Make each 
decision as though you are run- 
ning the company and your sal- 
ary is based on a percentage of 
the company’s profits. (If you 
don’t want anyone to see your 
answers, jot them down on a 
piece of scrap paper, but be 
sure to answer each decision.) 

Company Profile 

You are running a company 
that manufactures an appli- 
ance-type product. Your com- 
pany has two competitors who 
are selling nearly identical 
products. Your market share is 
about 40 percent and has been 
very stable because your com- 
petitors’ products are priced 
about the same as yours, and 
their new products are in- 
troduced right after your new- 
product announcements. His- 
torically, your company’s sales 
growth has been two to three 
times the economy’s rate of 
growth. Now, back to the quiz. 

Before you start to argue 
about the answers, let’s review 
the same four scenarios and 
decisions, but this time with 
some added information. This 
new information is the ability to 
look into the future (i.e., fore- 
cast). 

Fig. 1 shows your company’s 


Decision-Making Quiz 

A . Business is at an all-time high, and things just 
couldn’t be better. Would you: 


Build up inventory levels? 

Yes 

No 

Place a freeze on hiring? 

Yes 

No 

Buy the new machines you have 
had in your expansion plans? 

Yes 

No 


B . Business has been sluggish lately, but sales 
are still well ahead of last year’s. In fact, to 
keep up with the business level, you have had 
to subcontract some of your work because 
you are operating at your plant’s capacity. 
Would you: 

1 . Begin to reduce your work 


force? 

Yes 

No 

Convert part of your plant to 
produce a new product? 

Yes 

No 


C . Business has started to decline and appears 
to be going down even further. You have just 
had to reduce your work force. Would you 
authorize commencement on an 18-month 
construction project for added plant 
capacity? Yes No 

D . Business has been declining for 12 months. 

Sales are below last year’s level. Would you: 


1. Start to rehire people you had to 
lay off four months ago? 

Yes 

No 

2 . Sell off excess inventory at a 
slight loss? 

Yes 

No 

3 . Plan to open a new distribution 
center in the next six to nine 
months? 

Yes 

No 
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Fig. 1. 



business growth rate over the 
time period of all four 
scenarios. The time scale in 
Fig. 1 is in months. The graph is 
interpreted as follows: Time 
t = 0 shows 100 percent. This 
means that sales in that month 
were exactly the same as sales 
were one year earlier. At t = 12 
sales were 115 percent of the 
sales at t = 0; at t = 24 sales 
were 120 percent of the sales at 
t = 1 2; at t = 36 sales were only 
90 percent of the sales at t = 24; 
etc. 

If we assume that sales at 
t = 0 were 1000 units, we could 
convert the above percentages 
to units. Unit sales at t = 0, 12, 
24, 36 and 48 would be, respec- 
tively, 1000, 1150, 1380, 1242 
and 1428. The A, B, C and D 
points in Fig. 1 show the time at 
each of the scenarios. 

Now that you have the infor- 
mation in Fig. 1, would you still 
make the same decisions as 
before, or are there any that you 
would change? Armed with this 
business forecast, let’s review 
the correct answers. 

Scenario A is near t = 24. 
Business is indeed at an all- 
time high; however, look what 
is ahead— a business slump! 
Certainly this is no time to be 
building inventory levels or hir- 
ing more people. Also, there is 
no need to purchase any expan- 
sion equipment (unless it has a 
two-year lead time). 

Scenario B is a period in 
which business is above plant 
capacity; but again, your 
business is headed for a rough 
next year. This is the time to 
start cutting back on marginal 
workers and begin preparing 
for the downturn that is to 
come. Remember, you can still 
use your subcontractors to 
maintain output until the 
downturn dictates a cutback on 
outside support. Spending 
capital to convert your plant to 
manufacture a new product 
should probably be postponed 
for nine to 12 months as sales 
will be declining and the added 
overhead costs of plant conver- 
sion will be a drain on profits 
(and your salary). 

Note, however, that if the 
new product has significantly 
lower product costs, it is possi- 
ble that the plant conversion 


costs and an increase in per- 
unit profits could be covered in 
a lower per unit manufacturing 
cost. If this was your analysis, a 
Yes answer to B (2) is accepted. 

Scenario C is typically a 
period of panic and drastic 
cost-cutting. Business has 
been sliding and sales are just 
barely keeping up with last 
year’s level. Because most 
companies were still building 
inventories and adding new 
equipment at A, they are now 


facing a severe profit squeeze. 
This is typically “solved” by 
cutting back on all costs. As 
the business is “uncertain” 
most business people elect not 
to spend money on a long-term 
construction project. 

Once again, look out 18 
months on the sales forecast 
(around t = 48). We see that 
business is again very strong; 
in fact, sales will be above the 
best level you ever had at t = 24 
(1380). If you do not begin con- 


struction at C you will have in- 
sufficient capacity to handle 
this growth period. 

By the time a company 
reaches scenario D it is usually 
willing to sell off “excess” in- 
ventory below cost just to main- 
tain cash flow to pay the bills. 
Typically, survival is the only 
concern at this point. But with 
our sales forecast graph we see 
that everything is uphill from D. 
Now is the time to get back 
those people just laid off. (The 
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last people you had to let go 
were probably excellent 
workers and will be sought by 
others as soon as the turn- 
around begins.) 

You will also be needing your 
inventories for the upcoming 
growth period so don’t sell 
them off, especially at a loss. 
Also, as sales in a year will be 
at a new all-time high, now is 
the time to plan for that new 
distribution center to handle 
the expected growth. 

If you initially made all the 
correct decisions, you have an 
excellent grasp of the 
business-cycle phenomenon 
(or are a lucky guesser). In 
either case you have maxi- 
mized your salary! If you made 
most decisions incorrectly the 
first time don’t feel bad; you are 
probably in the majority. 

Most business people do not 
consider the impact of the 
business cycle in making deci- 
sions. Most business decisions 
are based on an extension of 
what has happened in the near 
past (i.e., the last six to 12 
months). The turning points 
associated with a business 
cycle, therefore, are usually 
“overrun” in making decisions. 
It is typically six to 12 months 
before “corrective actions” are 
taken. 

I suspect that most of you, 
after using Fig. 1, found it much 
easier to make the correct deci- 
sions in each scenario. How 
then can you create a business- 
cycle graph for your own firm 
and use it to improve your deci- 
sion making? The remainder of 
this article will describe the 
business cycle and discuss one 


method of using your computer 
to analyze your firm’s business 
history so you will be in a better 
position to forecast your firm’s 
future activities and make more 
profitable decisions. 

The Business Cycle 

The National Bureau of 
Economic Research (NBER) 
defines business cycles as “ex- 
pansions occurring at about 
the same time in many 
economic activities, followed 
by similarly general recessions, 
contractions and revivals 
which merge into the expan- 
sion phase of the next cycle.” 
NBER has dated the peaks and 
troughs of business cycles 
since 1854. During this time 
there were 28 complete cycles 
averaging about 33 months of 
expansion (i.e., trough to peak) 
and 19 months of contraction 
(i.e., peak to trough). 

Although the term cycle 
creates an image of a regular 
pattern, the business cycle, un- 
fortunately, does not have a 
consistent time period. Cycles 
have been as short as 28 
months (March 191 9 — J u ly 
1921) and have extended out to 
117 months (February 1 961 — 
November 1970). 

Each peak and trough repre- 
sents a “turning point.” This is 
a point at which the general 
direction of a business or 
economy changes direction. 
Turning points, as we saw in 
the previous scenarios, can be 
of prime importance in making 
business decisions. 

Fig. 2 is from the Department 
of Commerce’s Business Con- 
ditions Digest. It shows the 


Raw Data Sum 12mma 

(Sum/12) 


1970 J 52153 
F 52468 
M 52250 
A 51120 
M 52586 
J 52910 

Jl 52718 - 
A 51734 
S 52547 
O 50552 
N 50267 
D 53906J 

1971 J 54431 _ 
F 55242 


625211 52101 
627489 52291 
630263 52522 


Table 1. 



Fig. 3a. Pressure curve using raw data. 



Fig. 3b. Pressure curve using averaged data. 


leading, coincident and lagging 
indicators from 1948 to pres- 
ent. Also shown in the shaded 
area are NBER’s defined reces- 
sion periods (peak to troughs). 
These indicators will provide an 
idea of the general cyclical 
nature of the economy. 

Because turning points are 
several years apart we tend to 
forget or ignore their existence. 
This is especially true during 
periods of expansion. Most 
business people want to 
believe that growth will con- 
tinue ad infinitum. There is 
always a reluctance to forecast 
a downturn, especially when 
you have to tell this to your 
boss. Even though turning 
points may be unpopular, they 
are a fact of business life. As 
NBER has documented, busi- 
ness cycles have been around 
for many years, and they are 
likely to continue to be around 
for years to come. 

While NBER’s definition 
describes the business cycle of 
the general economy, each firm 
in the economy has its own 
business cycle. Many firms 
such as auto-makers tend to 
follow the economy’s direction 
very closely. Others may be 
totally out of phase with the 
economic cycle (e.g., un- 
employment compensation of- 
fices). Still others may have a 
small sales variation due to the 
business-cycle effect. These 
firms such as staple food sup- 
pliers may find that the 
business cycle has very little 


impact on their sales and can 
be ignored. 

The point to be made is that 
you should understand the im- 
pact of the business cycle on 
your firm (or product lines 
within a firm) and then relate 
this to the general economy. Do 
not assume that the firm’s cy- 
cle will follow that of the 
economy; check it out. 

The Pressure Curve 

One method to visualize a 
firm’s business cycle is by 
using a “pressure curve.” 
Pressure curves are an ex- 
cellent method as they depict 
the rate of change of growth. 
While a raw data series will 
also show the effect of a 
business cycle, it will be 
masked by the seasonal, trend 
and irregular factors that are 
contained in a raw data series. 

A pressure curve as shown in 
Fig. 1 is a graph of the ratio of 
sales (or any other variable) in a 
particular period compared to 
sales in some previous period. 
Normally In analyzing a 
business, the time period is 
monthly and the comparison is 
to the same month a year 
earlier (e.g., June 1971 to June 
1970). 

Because most businesses 
have seasonal and irregular 
fluctuations in their monthly 
data, the historic data series is 
first averaged. This averaging 
will smooth the raw data such 
that the resulting pressure 
curve will appear as a con- 
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Fig. 4. Pressure curve periods. 


tinuous line rather than a series 
of jagged lines connected 
together (see Fig. 3). 

The traditional pressure 
curve is a “12/12 pressure 
curve.” A 12/12 pressure curve 
first uses a 12-month moving 
average to smooth the raw 
data. It then compares each 
month of the averaged series to 
the data 12 months earlier. 

Other pressure curves used 
are 1/12, 4/4 and 1/4. These are, 
respectively, unaveraged (raw) 
monthly data compared to the 
same month a year earlier, four- 
quarter moving averaged data 
compared to the same quarter 
a year earlier and raw quarterly 
data compared to the same 
quarter a year earlier. 

While the other pressure 
curves are easier to calculate 
(manually), they do not provide 
as smooth a curve as the 12/12 
pressure curve. Fig. 3a is a 1/12 
curve, and Fig. 3b is a 12/12 
curve. 

Table 1 shows how a 
12-month moving average is 
calculated. The first 12 months 
of the raw data series (January 
1 970-December 1 970) are added 
together and then divided by 
12. The resultant 12-month 
moving average (12 mma) data 
point is normally shown as July 
1970 in the 12 mma series. This 
would be known as a “cen- 
tered” series (i.e., the 12 mma 
point is placed in the “center” 
of the series January 
1970-December 1970). If you 
compare a firm’s series to any 
economic series, a centered 
series should always be used. 

Sometimes it is easier for 
someone to visualize a 12 mma 
series by placing the above 
calculated data point in 
December 1970. This can be 
easily understood as being the 
average of the past year’s (12 
months) sales. A series shown 
this way represents an “un- 


centered” series. 

The second point in the 12 
mma series— August 1970 (cen- 
tered)— is calculated by sub- 
tracting January 1970 from, and 
adding January 1971 to, the 
12-month sum calculated 
above. This new “moving” sum 
is again divided by 12. The re- 
maining points are calculated 
in the same manner (by drop- 
ping off one raw data point at 
the beginning and adding one 
to the end). 

Note: In a 12 mma series 
there are 12 data points “lost.” 
In a centered series six are at 
the beginning and six at the 
end. 

Once the raw data series has 
been converted to a 12 mma 
series, the pressure points can 
be easily calculated. This is 
done by dividing each monthly 
data point in the 12 mma series 
by the data point for the same 
month one year earlier, (e.g., 
January 1973 12 mma point by 
January 1972 12 mma point). 

This ratio is then multiplied 
by 100 to convert it to a percent- 
age. Once all the pressure 
points have been calculated, 
they can be plotted to produce 
a pressure curve that will 
graphically depict the firm’s 
cyclical nature. 


CONSTANT GROWTH (IO%/YR) 
(GROWTH BUSINESS) 


(a) 


Pressure-Curve Features 

As pointed out in the descrip- 
tion of the pressure curve in 
Fig. 1, pressure curves show 
the growth rate of a data series. 
From observation of a pressure 
curve you can easily tell if a par- 
ticular data series is growing or 
declining and if it is at an in- 
creasing, constant or decreas- 
ing rate (see Fig. 4). 

Another characteristic of the 
pressure curve is that it also 
shows the annual growth rates 
and their pattern. The July 
points in a centered series 
(December points in uncen- 
tered series) represent the an- 
nual growth rate of a firm. This 
can be easily seen by recalling 
that these pressure points are 
calculated by comparing the 
12-month sums of two con- 
secutive years. 

By looking at the “axis” line 
of a pressure curve you can 
analyze the overall long-term 
trend of a firm (is the firm grow- 
ing at a constant rate, an in- 
creasing rate or a declining 
rate?). To visualize this last 
statement consider a zero 
growth data series with each 
data point equal to 5120. Each 
point in the 12 mma series 
would also be 5120, and each 
pressure point would be 100 
percent. This would result in a 
straight horizontal line at 100 
on a pressure curve. 

By going through similar 
calculations for constant 
growth, increasing growth and 
declining growth series, you 
will be able to see that these 
various long-term firm trends 
will show a straight line. 


CONSTANT SERIES (0% GROWTH) 
(STAGNANT BUSINESS) 


(b) 


To determine the long-term 
trend, you can look at a 
pressure curve and mentally 
visualize a straight line running 
through its axis. If a more ac- 
curate depiction of the long- 
term trend is desired, the 
pressure curve can be analyzed 
using standard straight-line 
regression analysis. Fig. 5 
shows various trends con- 
tained in pressure curves. 

What Will Happen 

Now that you have a method 
to visualize your firm’s historic 
business cycle, how can you 
estimate its future shape and 
direction? Unfortunately, there 
is no simple answer. First you 
should carefully study the 
historic graph of the pressure 
curve over the past several 
business cycles looking for 
repeating patterns. Are the 
peak-to-peak cycles reason- 
ably consistent in time? How 
many months are spent going 
from peak to trough, trough to 
peak, peak to the 100 percent 
line, peak to the “axis” line, 
etc.? 

Through close examination 
of several past cycles, you 
should be able to construct a 
reasonable estimate of future 
activity. Remember, your main 
concern in using a pressure 
curve is to determine where you 
are in the current business cy- 
cle and how soon it will be 
before you are likely to en- 
counter a turning point. Also, 
don’t expect to pinpoint the ex- 
act timing of a turning point. 
Estimating a turning point 
within several months will still 
better equip you in making 


INCREASING RATE OF GROWTH 
(NEW OR EXPANDING BUSINESS) 




( c ) 


DECREASING RATE OF GROWTH 
(MATURING BUSINESS) 


GOING OUT OF BUSINESS 
(DECLINING RATE FALLING BELOW 100%) 


( d ) 90% L (e) 


Fig . 5. 
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1 CLS 

2 P.AT128:P.AT0;‘‘ENTER 1)INPUT 2)M0DIFY 3) DATA 4)12MMA 5)PRESSURE” 

3 P.AT64;“6)GRAPH”; 

5 IN.A:IFA<5T.Z = A 

8 ONAGOS.IO, 50,46,70,80,100:0.2 
10 CLS:B = 0:B$ = ORIGINAL SERIES 

12 IN. “INPUT FROM 1)KEYBOARD 2)TAPE”;A:ONAG.14,40:G.12 

14 IN.“TITLE(16 CHAR MAX)”;A$:IN.“# DATA POINTS(60MIN-120MAX)”;E 

15 IN.“1ST YEAR EG 1967”;T:GOS.90:M = 1:Y = T:Q = 0 

16 F.I = Q + 1TOE 

17 IFB>0T.52 

18 P.ATO;“ENTER DATA FOR”;M;Y;:IN.A(l):IFM<12T.22 
20 Y = Y + 1:M =0 

22 IFA(I)>9999T.26 

24 GOS.95:M = M + 1 :A(E + 1) = A(I):P.AT15:N.I:G.30 
26 P.AT45;“MAX VALUE = 9999”:G.17 

30 P.AT128;SAVE ON TAPE 1)YES 2)NO”;:IN.A:ONAG.32,39:G.30 
32 IN. “REWIND TAPE PRESS PLAY/REC ENTER 1”;A 
34 P.#A$;“,”;E;“,";T:F.J = OTOES.12 

36 P.#A(1 + J);",”;A(2 + J);“,“;A(3 + J);“,";A(4 + J);“,“;A(5 + J);“,";A(6 + J) 

37 P.#A(7 + J);‘7’;A(8 + J);“,”;A(9 + J);“,”;A(10 + J);“,”;A(1 1 + J);",”;A(12 + J) 

38 N.J 

39 RET. 

40 IN. “REWIND TAPE PRESS PLAY ENTER 1”;A 

42 IN.#A$,E,T:F.J = OTOES.12 

43 IN.#A(1 + J),A(2 + J),A(3 + J),A(4 + J),A(5 + J),A(6 + J) 

44 IN.#A(7 + J),A(8 + J),A(9 + J),A(10 + J),A(1 1 + J),A(12 + J) 

45 N.J 

46 B$ = ORIGINAL SERIES 

47 GOS.90 

48 F.l = 1TOE:GOS.95:A(E + 1) = A(I):N.I:RET. 

50 GOS.46:P.ATO;"1)CHANGE VALUE 2)ADD DATA”;:IN.A:ONAG.52,62:G.50 

52 P.AT128:P.AT64:P.AT0:"ENTER YR.MO.NEW VALUE AS 67,3,6876” 

53 IN.Y,M,V:IFY>100T.52 

54 B = 1:IFV>9999T.26 

56 A((Y -(T- 1900))* 12 + M) = V:IN.“ANOTHER VALUE 1)YES 2)NO”;A 

58 ONAG.52,60:G.56 

60 R = 387:C = 0:GOS.48:G.30 

62 P.ATO;“HOW MANY NEW POINTS MAX = ”;120 - E;:IN.N:Q= E 

64 E = E + N:GOS.91:R = 387:C = 0:F.I = 1TOQ:GOS.95:N.I 

65 I = INT(Q/12):M = INT((Q/12 - l)*12 + .1) + 1 

66 B = 0:Y = T + I:GOS.16:RET. 

70 F.l = FTOG:A(l)= - .321 :N.I:B$ = 12 MO MOVING AVG 

72 GOS.90:F.I = 1TOE - 1 1 :F.J = ITOI + 1 1 

73 C = 30 

74 A(E + I + 6) = A(E + I + 6) + A(J)/12:N.J:N.I 

76 F.l = E + 7TOG - 6:A(I) = (A(l) + A(l + 1))/2:GOS.95:N.I 
78 A(G - 5) = - .321 : RET. 

80 IFZ<4T.GOS.70 

82 B$ = PRESSURE LEVELS 

84 GOS.90:F.I = G - 6TOE + 19S. - 1:A(I) = A(l)/A(l - 12)*1000:N.I 

86 F.l = FTOE + 18:A(I) = - .321:N.I:C = 30:R = 451 

87 F.l = E + 19TOG - 6:GOS.95:A(l) = A(I)/10:N.I:Z = 0:RET. 

90 R = 387:C = 0:CLS 

91 F = E + 1:G =2*E:P.AT264;A$,B$:A = 1 

92 F.l = 323T0381S.5:P.ATI + 1;A:A = A + 1:N.I 



Photo 1. 


93 F.J = 1TOE/12 + .99: P. ATI + 1;T - 1901 + J;:l = I + 64:N.J:RET. 

95 P.ATR + C;INT(A(I) + .5);:C = C + 5:IFC = 60T.99 
97 RET. 

99 R = R + 64:C = 0:RET. 

100 CLS:IN. “ENTER MAX & MIN SCALE VALUES EG 10000,0 ”;H,L 

101 A = T:S= 1:P.AT202;A$,B$ 

103 IFH<100G.105 

104 H = H/10:S = S*10:G.103 

105 L= L/S 

1 1 3 P. ATI 94;“X”;S;: P. AT256; H : P. AT896; L 
115 F.l = 963T01020S.6:P.ATI;A;:A = A + 1 :N.I 
117 F.J = 256T0832S.64:F.I = 4T058S.6 

119 P.ATJ + 1;“ + ”;:N.I:N.J 

120 F.l = 12T043:S.(6,I):S.(127,I):N.I 

121 F.J = 7T0 1 27 :S.(J,43):S.(J , 1 2): N . J 

122 W = 0 

123 F.l = 1TOE:P = (S*H - A(E + l))/((S*H - S*L)/30) + 13 

125 IFA(E + I)= - .321G.144 

126 IF(W = 0) + (ABS(W-P)<1) + (A(E + I-1)= - .321)G.143 

127 IFP<WG.129 

128 F.J = W + 1TOP:S.(l + 6,J):N.J:G.143 

129 F.K = W- 1TOPS. - 1 :S.(I + 7,K):N.K 

143 S.(l + 7,P) 

144 W=P:N.I:RET. 


Program listing. 


decisions than if you give no 
consideration to the business 
cycle. 

Another method used to fore- 
cast a firm’s future cyclical ac- 
tivity is to review the business 
cycle patterns of economic, in- 
dustrial or trade series and/or 
indices. There are a number of 
such series being forecast by 
various associations. Once you 
find a historic pattern that 
matches your firm’s, you can 
use the forecasted numbers to 
create an extension to the his- 
toric series and, therefore, 
determine your firm’s future 
direction. 

In looking for a series that 


matches your firm’s, it is more 
important to find a pattern (i.e., 
peak/trough, trough/peak, etc., 
timings that coincide or, prefer- 
ably, lead your firm’s at the 
turning points). Do not be too 
concerned about the absolute 
values matching, but pay par- 
ticular attention to the turning 
points. 

There are two U.S. Depart- 
ment of Commerce publica- 
tions that are very helpful in 
evaluating various series. The 
Survey of Current Business is a 
monthly publication ($19 per 
year) that contains data on 
economic, commodity, con- 
struction, trade, labor, finance, 


etc., series. Also published 
monthly is the Business Condi- 
tions Digest ($40 per year). The 
BCD graphically provides many 
time series used in forecasting 
and cycle anaylsis. 

These publications are in 
most business libraries or can 
be purchased through the Su- 
perintendent of Documents, 
U.S. Government Printing Of- 
fice. As a supplement to the 
Survey of Current Business, 
DOC publishes 1975 Business 
Statistics ($6.80). This contains 
the historic series from 1947 to 
1974 for those shown in the Sur- 
vey. Although pressure curves 
provide annual growth data, 


their main usefulness is in de- 
termining turning points. To 
forecast the quantitative levels 
of future business, other tech- 
niques such as regression, etc., 
should be used in conjunction 
with a pressure-curve analysis. 

Application Program 

This section will describe the 
program, which will calculate 
and graphically display pres- 
sure curves for up to 10 years of 
monthly data. This program 
was written in Radio Shack 
TRS-80 Level I BASIC and will 
run on 4K RAM. Note: While 
this program requires 2588 
bytes as written, you should be 
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Photo 3. 



Photo 4. 


careful when typing it into a 
TRS-80 with 4K, as almost all of 
the remaining 995 bytes of 
memory will be required to hold 
10 years of data. 

Since this program was writ- 
ten to analyze a number of data 
series, special emphasis was 
placed on creating a flexible in- 
put program that will allow the 
user to change data values or 
update a data series. The input 
routine also allows the user to 
store his data on tape or to read 
data from a tape. 

The program is completely 
interactive and can be used 
even by those without special 
training. Each portion of the 
program will prompt the user to 
respond with his desired selec- 
tion. Each section of the pro- 
gram provides the user with a 
table showing the original data 
input or the calculations just 
performed. While this table 
displays all data rounded to 
four figures, this is only for 
display purposes. All data is 
carried in the program to six 
significant figures. 

Probably the most useful 
feature built into this program 
is its ability to draw a graph of 
the data shown in any of the 
tables. With the graphing 
routine the user can quickly 
determine the cyclical nature of 
his business. Photos 1-4 show 
the tables and graphs 
displayed through this pro- 
gram. At the top of each photo 


you can see the program 
prompt given at the end of each 
completed task. 

Statements 10-48 form the 
INPUT program. This subrou- 
tine prompts the user whether 
he wants to enter data from the 
keyboard or tape. If entry is 
from the keyboard, the user 
specifies the title, number of 
data points and the beginning 
year (statements 12-15). The 
program will then draw a table 
(subroutine 90) and prompt the 
user for the month-by-month 
data points (statements 16-26). 
As each point is received, it will 
be displayed in the table (sub- 
routine 95). 

To prevent table overflow, 
the maximum value allowed is 
9999. If your data is larger than 
this (e.g., 3589763), each data 
point should be scaled by an 
appropriate factor of 10. The 
above data point would be 
entered as 3589.763. 

Note: As the TRS-80 allows 
only six significant figures in 
Level I, the last three will be 
lost. For most series this 
should pose no problems. 
Statements 30-39 provide the 
user a method to save his data 
on tape. This can be done after 
the data has just been input or 
after data has been corrected/ 
updated in the MODIFY 
subroutine. If the user chooses 
to enter data from tape, the pro- 
gram is directed to statements 
40-48. 


Correcting any input errors 
or updating values in the data 
series can be accomplished in 
the editing or MODIFY subrou- 
tine. Statements 50-66 provide 
for this feature. When changing 
a value (or values), statements 
52-58 will keep track of all new 
values and, after all editing is 
complete, will display the new 
values in the table (statement 
60). The user then is asked if he 
wants to save the new data on 
tape. 

When the table is updated 
(statements 62-66), the table is 
updated with each entry, just 
as in the input subroutine. The 
new table can also be saved on 


tape. 

The third program choice, 
DATA, will display the original 
series table without having to 
use the INPUT or MODIFY 
routines. 

There are two computational 
subroutines, 12MMA and 
PRESSURE. Statements 70-80 
calculate the 12 mma of the 
original series. This subroutine 
provides a refinement to the 
calculations shown in Table 1. 
This refinement is used to bet- 
ter center a series of even 
numbers (i.e., 12 months of 
data). 

Looking at Table 1, you can 
see that the first data point, 
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52101, is “centered” midway 
between June and July, even 
though it is shown in July. To 
overcome this you can add 
52101 and 52291 together and 
divide by 2. This new point is 
properly centered in July. State- 
ment 76 provides this addi- 
tional averaging. 

Note: Since there are several 
loops involved in this 12MMA 
routine, the calculating time 
runs about one minute. 

Statements 82-87 calculate 
the pressure points. In order to 
provide better definition in the 
table, the pressure points are 
displayed multiplied by 10 (e.g., 
a 100 percent point is shown as 
1000). Again, this is for display 


only; the value in the program is 
in terms of 100 percent. This is 
important to remember when 
you run the graph of the 
pressure curve. In both the 
12MMA and PRESSURE rou- 
tines, the “blank” values on the 
screen are filled with a dummy 
value, -.321, which is used in 
the graphing routine. 

The 100 series statements 
provide the GRAPH command. 
To provide the most flexibility, 
the user is allowed to specify 
both the maximum and min- 
imum point on the graph. Some 
care should be used when you 
pick these scales to make it 
easier to read values in be- 
tween. There are 10 divisions 


on the graph; therefore, the dif- 
ference between the high and 
low points divided by 10 should 
come out to an easily under- 
stood value. 

In writing automatic scaling 
routines, I have found that the 
values 1,2 and 5 or any multiple 
of 10 work very well. With the 
ability to set the high and low 
limits, it is easier to expand the 
pressure curve and observe the 
turning points. 

The -.321 dummy value in- 
serted in the 12MMA and 
PRESSURE routines is used in 
the graphing routine to skip 
over nonprinted values. This 
has the effect of starting the 
graph anywhere on the display 


at the first valid data point. 

Conclusion 

This article presented one 
tool to help better understand 
the business cycle and its ef- 
fect on a business. While the 
examples used were mainly 
sales related, a pressure curve 
can be used to analyze any type 
of data to look for cyclical ef- 
fects. Photos 5 and 6 show how 
this program has been applied 
to a stock series to look for 
cyclical factors. Once a 
business cycle has been iden- 
tified, you are in a better posi- 
tion to make decisions by 
knowing approximately where 
you are in the current cycle. ■ 
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STOP YOUR CASSETTE WHEN IT SHOULD WITH OUR 
PLUG-IN TBUFF™ CASSETTE INTERFACE BUFFER 
Only $7.95 ea. 

-ALSO- 

TEBED I™ (Renumbers, saves sections, places multiple 
programs in memory , merges subroutines .... $24.95 ea. 

SEVERAL MONITORS AVAILABLE 

TEMON rM @ 4200 HEX $12.95 ea. 

TEMON T™ * $14.95 ea. 

‘(Top of RAM monitor- specify memory size) 

Buy any two or more monitors for $12.75 ea. 
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IBM SELECTRIC 
BASED I/O TERMINAL 
WITH ASCII CONVERSION 
INSTALLED $645.00 

• Tape Drives • Cable 

• Cassette Drives • Wire 

• Power Supplies 12V15A, 12V25A, 
5V35A Others, • Displays 

• Cabinets • XFMRS • Heat 
Sinks • Printers • Components 
Many other items 

Write for free catalog 
WORLDWIDE ELECT. INC. »xW16 
130 Northeastern Blvd. 

Nashua, NH 03060 
Phone orders accepted using VISA 
or MC. Toll Free 1-800-258-1036 
In N.H. 603-889-7661 


QUALITY SURPLUS 


S100 CORE MEMORY: Ampex minicomputer memory new in original 
box, tested, guaranteed, full documentation. 8K $150, 16K $325. Proven 
simple S-100 interface design $10 with order. 

NOVA 1200 CORE: For Data General Nova 1200, 1210, 1220 and OCC 
116. Used, tested, guaranteed. 4Kx16 OCC $100. DGC $125. Also 
limited quantity of non-working (not core pad) boards at $60 each. 
PORTABLE ASCII TERMINALS: Attache case, hard copy, normal TTY 
paper, w/acoustic coupler & RS232. Data Products "Portacom" $515 to 
$650 depending on options. Beautiful. Request brochure. 

NEW TELETYPES: Add quality hard copy to your CRT based system. 
R033s (3300-1 AE) $425. ASR33s (3320-4JC) paper tape punch, reader, 
etc. $1100. Both types brand new in box. 20ma, w/stand. 

POWER SUPPLIES: EMI 5V@14A, -16V@3A,+16V@1.5A new $65. 
LAMBDA 5V@4A $28. 5V@9A $45. 5V@31A $65. NORTH 5V@5A, 
22V@7A new $40. Most voltages very adjustable. Dozens of other types 
in stock, see our catalog, or call. 

ASCII KEYBOARDS: Microswitch model 33 TTY equivalent new $50. 
Same w/numeric pad, used $50. Clare Pendar full 128 char upper & 
lower case $75; see catalog for other interesting types. 

MODEMS: Vernitron, 0-300 baud, w/acoustic coupler, in carrying case, 
HDX/FDX, built in 20 ma loop supply, motor control, line monitor 
speaker. 110 VAC. $50. 

DOCUMENTATION: We pride ourselves on good documentation. Most 
items come with full schematics, maintenance and “how-to-use" notes. 
CATALOG: Our current catalog describes these items and many others 
in great detail. Write, call or circle the reader service number for a copy 
via first class mail. 

TERMS: UPS included except terminals, TTYs and heavy power 
supplies. COO add $1.. Master Charge add 4%. NJ add sales tax. 
Everything guaranteed. Immediate shipment or immediate refund. 


ELECTRAVALUE INDUSTRIAL 

P.O. BOX 157-K f\ 

MORRIS PLAINS, NJ 07950 - - ' 


Reader Service #E18 



Everything Guaranteed 
Phone Orders & 
Questions are Welcome 

(201) 267-1117 
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We Start With A Price 
That’s Hard To Beat. 


But We Don’t Stop There. 

Central Data Corporation has combined the benefits 
of new technology and high-volume company sales 
to bring you a RAM board with more features and 
product options for less money. 

Lower Prices 

More Memory Capability 

To begin with, we’ve reduced the price of our 16K 
RAM board by $40 to $249. At $425 — a price 
reduction of $50 — our 32K board costs less, too. 
Plus, we now offer a full 48K memory board for 
$599. These boards are expandable to 64K at a 
price of $ 1 85 per 1 6K package. Or you can start 
right out with a full 64K board for $775. 

Improved Board Design 

We’ve also added improvements to the board design 
at no extra cost to you. 

•Deselectable in 2K increments. Our deselect 
feature enables you to switch off any 2K to avoid 
overlap with your existing memory. 

•Fully socketed memory. This feature enables 
you to expand the memory board yourself. 

•Plug selectable addressing. Now you can 
re-address without soldering 


Other Standard Features 

•Power-saving dynamic board with on-board 
invisible refresh 

•One-year guarantee on parts and labor 
•S- 1 00 and Z-80 compatible 


Specifications 

Storage Capacity 
Addressing 
Max. Input Load 
Output Buffering 
Access Time 
Cycle Time 
Wait States Generated 
Maximum DMA Rate 


16K, 32K, 48K, or 64K 
16K boundaries 
One LS TTL load 
On all data lines 
450ns 
480ns 
None 
1 Mhz 


Power Consumption 

+ 16 150ma 

+ 8 300ma 

- 16 20ma 


Other Products From Central Data 



Central Data also offers, fully-assembled and in kits, 
a range of other computer products including 
(pictured above) our 2650 microprocessor, software 
packages, TV/Monitor, ASCII keyboard, and (not 
pictured) floppy disk system, to name just a few. 

For More Information 
To Place an Order 

We welcome any questions you have about our RAM 
boards or other products. To place an order, or for 
more information contact: 


Central Data 
Corporation 

P.O. Box 2484, Station A 
Champaign, IL 61820 
Ph.(217)359-8010 

Place orders prepaid or COD. Delivery is stock to 30 
days with shipping and handling prepaid in Con- 
tinental United States. Please include phone as well 
as name and address. 






BASIC Control 
of Servomechanisms 


Computers control jumbo jets — why not model-airplane and other small motors? 


Gary Sabot 
38 Woodland Rd. 
Roslyn NY 11576 


H ave you ever wanted to be 
able to control small 
motors with your computer, but 


could not because you did not 
know how to use machine lan- 
guage? Well, if your BASIC has 
the OUT command (which 
sends a number to an output 
port), then your wish can come 
true. 

This article will explain how 


to interface the common three- 
wire model-airplane servo to 
your computer. You can pur- 
chase this type of servo either 
from a hobby shop or from 
Heathkit, which sells three dif- 
ferent models for only $26.95 
each in kit form. 


The model-airplane servo 
seems to be tailor-made for use 
in conjunction with a computer. 
First of all, it can be powered by 
a 5 V source and consumes lit- 
tle current. This means it can 
utilize the power supply of your 
computer. Second, it is digitally 
controlled by a TTL-compatible 
signal. Therefore, it can be easi- 
ly interfaced with digital ICs. In 
addition, while a model-airplane 
servo is lightweight, usually un- 
der three ounces, it still packs a 
powerful punch, usually having 
at least four pounds of thrust. 
(See Photo 1.) 

How the Servo Operates 

As I have indicated, the servo 
is controlled by a TTL-compat- 
ible input line. The servo 
“looks” for a pulse train on this 
line. Depending on the width of 
each pulse, the servo adjusts 
its rotor’s position. These 
pulses must be between one 
and two milliseconds long or 
the servo will do what is known 
as “stalling,” which is damag- 
ing to the servo. 

By carefully varying the 
width of these pulses, you can 
control the position of the ser- 
vo’s rotor. For example, if 
pulses one ms wide were fed 
into the servo, the rotor would 
turn to one extreme of its 90 de- 
grees of rotation; if pulses two 
ms wide were fed in, the rotor 
would revolve to its other ex- 
treme. But it is not limited to 
just these two positions, since, 
by sending in pulses of a deter- 


DIGITAL TO 
ANALOG CONVERTER 


CURRENT TO 
VOLTAGE CONVERSION 



TO SERVO 
INTERFACE 


Fig. 1. Circuit diagram of a compatible DAC. 



Photo 1. A typical servo. (Photos by Eric Parker) 


Photo 2. Inner works of a servo. 
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Photo 3a. This is the servo interface with 0 V being applied to its 
input. Notice arrow pointing to rotor. 


mined width, we can place the 
servo’s rotor at any point within 
its 90 degree range. 

An important question now 
appears: How can a computer 
generate pulses of a desired 
width without resorting to 
machine-language timing rou- 
tines? The answer: By using my 
circuit, of course! 

Requirements of My Circuit 

My circuit is controlled by an 
analog voltage between 0 and 5 
V. This obviously means that 
your computer must have a 
digital-to-analog converter. If 
your computer is not equipped 
with a DAC, the circuit in Fig. 1 
(which is taken from The Best 
of Byte, pg. 225) should, ac- 
cording to its specifications, 
work, although I have not per- 
sonally built it and tested it 
with my circuit. 

Circuit Description 

IC1, the 556, contains two 
555 timers. One of the timers is 
used to generate pulses at a 
rate the servo can accept. 
These pulses are then fed into 
the second timer, which is em- 
ployed to modify their width. 
The width of the signal that 
emerges from the second timer 
is determined by the voltage it 


receives at pin 3. By simply con- 
necting your computer’s DAC 
to this pin, your computer can 
control the pulse width and, 
therefore, the servo. 

By the way, the values of the 
resistors and capacitors (see 
Fig. 2), which control the opera- 
tion of the two timers, were not 
arrived at by slaving over the 
555’s applications notes. In 
fact, when I first designed this 
circuit I was using potentiome- 
ters (variable resistors) instead 
of fixed value resistors, and I 
simply adjusted them until the 
servo worked. I then measured 
the values of the potentiome- 
ters with a VOM (volt-Ohm 
meter). 

The resultant readings gave 
me the values for the resistors 
shown in Fig. 2. If you have a 
similar type of servo, but it will 
only accept a nonstandard in- 
put, try replacing my resistors 
with potentiometers and fiddle 
with them until your servo 
works. 

Construction and Calibration 

Since there are so few parts 
in this circuit, just about any 
construction technique can be 
used, including perfboard, PC 
board and wire-wrapping. But 
whatever technique you use, 



Photo 3b. Interface with 5 V being applied to its input. Arrow 
shows how rotor has moved. 


when you finish construction of 
the circuit the time has arrived 
to test it out. For testing pur- 
poses, instead of placing the 
output of the DAC at pin 3 of the 
556, it is best to use a potenti- 
ometer. Put one end of the po- 
tentiometer at the ground of 
your computer’s power supply; 
the other end at +5 V. Then 
place the potentiometer’s 
wiper at pin 3. Assuming the 
servo is also connected, it is 
time for “The Smoke Test.” (If it 
doesn’t smoke, it’s OK.) 

Apply power to the circuit 
and move the potentiometer’s 
knob back and forth. If the ser- 
vo’s rotor does not move in uni- 
son, try checking all of your wir- 
ing; then, if you cannot find 


anything wrong with it, try re- 
calibrating it, as described in 
the circuit description section. 

The second step in the cali- 
bration of this circuit is cen- 
tering the servo. Look through 
your servo’s instruction man- 
ual and read the section on how 
to center the servo. Then attach 
the output of your DAC onto pin 
3 of the 556. With everything 
powered up, have the computer 
send the number 127 to the 
DAC. Since the DAC converts 
the number sent to it to a pro- 
portional voltage between 0 
and 5 V, this action will cause 
the DAC to output 2.5 V, the 
midpoint of its range. Now, cen- 
ter the servo according to the 
instructions in your servo’s 



Fig. 2. Circuit diagram of servo interface. 
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Of course, there is a bad side to computer-controlled servos! 


manual. 

This completes the align- 
ment section. Your computer 
can now control the servo. To 
control the position of the ser- 
vo’s rotor in a BASIC program, 
simply OUT a number from 
0-255 to the DAC. The servo’s 
rotor will automatically move to 


the correct position. 

Applications 

If you have begun to tire of 
watching your computer twid- 
dle its servos (ha ha!), then it is 
time to ponder some serious 
applications. 

Since many potential uses 


require more than one servo, 
that is one problem to be con- 
sidered. A possible solution to 
this dilemma is to duplicate the 
entire circuit, DAC and all, for 
each servo to be controlled. 
While that is a good approach if 
you need only two or three ser- 
vos, it quickly becomes a drain 
on your checking account for 
greater numbers. 

A better idea might be to use 
another output port to select 
only one out of several servos 
to receive the pulses from my 
circuit. This will work because 
when a servo receives no 
pulses, its rotor is stationary. 
I’ll leave the details of the 
design of such a circuit to all 
you geniuses out there. 

Here is a list of some pos- 
sible applications for a comput- 
er with servos. 

1. An X-Y plotter. 

2. Computer control of a 
typewriter. Two servos could 
position a solenoid over a type- 
writer key, and the solenoid 
would then strike the key. Al- 
though this would be unbear- 
ably slow (about two charac- 


ters/second), it would work with 
any typewriter— not just IBM 
Selectrics, which can cost over 
$ 1000 . 

3. Computer control of a 
tape recorder. With a servo, the 
computer could control its own 
tape recorder, instead of your 
having to attend to it. (Phi- 
Decks are nice anyhow.) 

4. Computer control of 
household appliances. Simply 
have a servo flick the appropri- 
ate switch to turn the appliance 
on and off. 

5. Computer telephone dial- 
ing. In a manner similar to that 
of controlling the typewriter, 
the computer could dial num- 
bers on a push-button phone. 
(Just think of what you could do 
with this!) 

6. Anything with knobs or 
buttons. 

As you can see, there is prac- 
tically an unlimited number of 
applications for a computer 
with muscle. If you think of a 
particularly interesting applica- 
tion, write it up and send it in to 
Kilobaud so we all can enjoy 
it. ■ 


NOW A SOLUTION 

HEADACHE # 33 

The OE 1 OOO Terminal is a low cost 
stand alone video terminal that 
operates quietly and maintenance 
free. It will allow you to display on a 
monitor or modified T.V. 1 G lines of GA 
characters. The characters can beany 
of the 96 ASCII alpha numerics, and any 
of the 32 special characters. In 
addition to upper-lower case capability 
it has a scroll up feature and full X-Y 
cursor control. All that is required 
from your m icrocom puter is 300 
baud, RS 232 or 20 mA current loop, 
serial data. And if that is not enough 
the price is only $275.00 in kit or 
$350.00 assembled, plus $5.00 
shipping and handling. To order phone 
or write. 

OTTO ELECTRONICS „<» 

P.O. Box 30BB 
Princeton, N.J. 08540 
609/448-91 G5 
Dealer Inquiries Invited 

MC, BAC, COD accepted N.J. residents add 5°/o sales tax. 



TO YOUR I/O 
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An advanced desktop data system 
for $1,995? Quitcherkiddin, TANO. 


We’re not kiddin’. 

Outpost 11 is exactly that. You get: 

• A ruggedly designed unit, 
intended for heavy use 

• Full ASCII keyboard 

• 24 x 80 character CRT 

• 32K bytes RAM 

• M6800 CPU 


• Mini-floppy disk drive and 
controller 

• BASIC software package 

• Over 20 applications packages 
available 

• User documentation 


Just like this, for only 




With Outpost 11 and the BASIC software 
package, you can: 

Do full floating point BCD math • Pro- 
gram SAVE and LOAD with file names • 

r 


Program MERGE andCHAIN tON ERROR 
statement • String variables and functions 
• Trig and math functions • GET. PUT and 
FIELD statements • Floppy file processor. 
Order Form "■* 


You’ve been waiting a long time for a Data 
System with all these features at a price like 
this. Now it’s yours. No kiddin’. 

*Quit your kidding 


Mail to: 


■ Quitcherkiddin’, TANO. I’m calling your hand. Send me Outpost 11’s asde- 

| scribed in your ad. Here’s my deposit of $200 each, plus $35 freight and insurance. I’ll pay the 

■ balance on delivery. 

I Name 

I Company/Title 

■ Shipping Address 

■ Telephone Signature 

I Charge my: □ American Express; □ Visa; □ Master Charge: # 

L 



Corporation 

4521 W. Napoleon Avenue 
Metairie, La. 70001 

(504) 888-4884 
TWX 810-591-5229 


Sales Offices: Los Angeles, CA— 213/426-7375 • Montreal, Canada — 51 4/934-0000 • Boston, MA— 61 7/969-4650 • Dallas, TX— 214/ 
358-1307 • Houston, TX-71 3/461 -0038 • Denver, Col. -303/841 -2788 • San Francisco. CA-408/377-7001 • Chicago, I L- 31 2/830-0060 
• Atlanta, GA-404/252-6609 • Washington, DC— 301 /589-2802 • 
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There Is a Better MIKBUG! 


It’s called SWTBUG, and it also comes from Southwest Technical Products Corporation. 


Phil Hughes 
PO Box 2847 
Olympia WA 98507 

S WTBUG, a registered trade- 
mark of Southwest 
Technical Products Corpora- 
tion, is a IK ROM monitor pro- 
gram designed to be a MIK- 
BUG-compatible improvement 
for 6800 users. It is compatible 
with software that uses up to 16 
of the most common MIKBUG 
routines (see Table 1) and is an 
excellent improvement. The on- 
ly hardware modification re- 
quired to support SWTBUG is 
to connect address bit 9 from 
the old MIKBUG socket to ad- 
dress line 9 (previously, A9 of 
the MIKBUG socket was 
grounded in the SWTP MP-A 
processor board) and replace 
MIKBUG with SWTBUG. 

MIKBUG Holdovers 

For those not familiar with 
MIKBUG features, here are, 
briefly, those features which 
have been preserved with 
SWTBUG. 

M — Memory Examine/ 
Change. This routine allows 
you to display (and alter, if 
desired) any RAM location. 

R— Register Dump. Displays 
the current contents of the 
pushdown stack. This contains 
the values that will be loaded 
into the registers if control is 
transferred to a user program 
via the G command. 

G— Go to User’s Program. 
Transfers control to a user’s 
program by executing an RTI 
(return from interrupt) instruc- 
tion. 

P— ASCII Tape Punch. This 
command allows the user to 
write specified locations of 


memory to cassette or paper 
tape for permanent storage. 

L— Tape Loader Function. 
This command loads paper or 
cassette tapes created by the P 
command. 

SWTBUG Commands 

The new SWTBUG com- 
mands are as follows: 

C— CT-1024 Clear Screen 
command. This command 
sends a CT-1024-compatible 
home-up and erase-to-end-of- 
frame sequence to the control 
terminal. 

J— Jump to User’s Program. 
This routine transfers control 
to the address entered fol- 
lowing the J (e.g., J1234 jumps 
to location 1234) by means of a 
JMP instruction. 

E— End of Tape. This com- 
mand is an added convenience 
for those using the P command. 
The contents of location hex 
A048 and A049 (the stacked 
program counter) are punched 
on paper tape or cassette 
followed by an end-of-tape 
marker compatible with the 
load command. 

O— Optional Port. This com- 
mand allows the user to install 
the cassette interface unit on a 
different port than the control 
terminal. This allows the con- 
trol terminal to operate at up to 
9600 baud (using an MP-S inter- 
face) and still be able to read 
Kansas City Standard cassette 
tapes through the MP-C control 
interface. (Note that not all ex- 
isting software will support the 
MP-S interface on port 1; but 
you have to give a little to go 
from 300 to 9600 baud.) 

B— Software Breakpoints. 
This command allows the user 
to use a single command to 


enter and remove breakpoints 
for debugging. This basic 
capability is available with 
MIKBUG, but requires much 
manual work to save old 
memory contents, enter an SWI 
(software interrupt instruction) 
and then remove it when it is no 
longer desired. The only restric- 
tion on the breakpoint com- 
mand is that only one break- 
point may be active at a time. 

D — Disk Bootstrap. For 
owners of the SWTP MF-68 disk 
system this command alone is 
worth the price of SWTBUG; the 
rest of us will hold out for the 
next command. Entering the 
single letter D causes a disk 
boot. What more can I say? 

Z— Jump to PROM Program. 
For those of us who have to do 
some other kind of start-up se- 
quence than D, above, Z causes 
a JMP to location C000. 

F— Byte Search. This com- 
mand allows you to search for a 
specified value in a byte within 
a specified address range. The 
addresses of all occurrences of 
this value are displayed. 


Additionally, SWTBUG al- 
lows the user to vector SWI, 
IRQ and NMI interrupts to any 
location in memory, as well as 
use the character input and 
output (INEEE and OUTEEE) 
subroutines for I/O to any port 
configured with a serial (MP-S) 
or control (MP-C) interface. 
Patches are included for BLK- 
JAK and CO-RES to allow them 
to work with the MP-S interface 
on the control port. BASIC 
through Version 2.0 cannot be 
modified to work with the MP-S 
interface (well, SWTP says it 
can’t, anyway). 

SWTBUG comes with an 
amazing 33 pages of documen- 
tation, including full source 
listings and new versions of 
three diagnostics. I, for one, 
think it’s a super deal.B 


SWTBUG PROM, $19.95 
postpaid, Southwest Tech- 
nical Products Corp., 216 W. 
Rhapsody, San Antonio TX 
78216. 


LOAD19 

- Load error 

BADDR 

- Input 4-digit hex number 

BYTE 

- Input 2-digit hex number 

OUTCH 

- Character output 

INCH 

- Character input 

PDATA2 

- String output 

PDATA1 

- String output 

OUT2H 

- Output 2 hex characters 

OUT4HS 

- Output 4 hex characters and a space 

OUT2HS 

- Output 2 hex characters and a space 

START 

- System initialization 

CONTRL 

- System reentry 

MCLOFF 

- Reader off sequence 

MCL 

- Carriage return, line feed, 3 nulls, a $ and a 
04 string 

INEEE 

- Character input 

OUTEEE 

- Character output 


Table 1. MIKBUG-compatible routines in SWTBUG (at the same 
locations). 
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22 START-AT-HOME 
COMPUTER BUSINESSES 

in "The Datasearch Guide to Low Capital, 
Startup Computer Businesses" 

CONSULTING • PROGRAMMING • SOFTWARE PACKAGES 

• COM • FREELANCE WRITING • SEMINARS • TAPE/DISC 
CLEANING • FIELD SERVICE • SYSTEMS HOUSES • 
LEASING • SUPPLIES • PUBLISHING • TIME BROKERS • 
HARDWARE DISTRIBUTORS • SALES AGENCIES • 
HEADHUNTING • TEMPORARY SERVICES • USED 
COMPUTERS • FINDER'S FEES • SCRAP COMPONENTS • 
COMPUTER PRODUCTS AND SERVICES FOR THE HOME. 
Plus -- Loads of ideas on moonlighting, 
going full-time, image building, revenue 
building, bidding, contracts, marketing, 
professionalism, and more. No career 
planning tool like it. Order now. If not 
completely satisfied, return within 30 
days for full immediate refund. 

• 8Vfe x 1 1 ringbound *156 pp. • $20.00 
Phone Orders 901-382-0172 


DATASEARCH 

incorporated 

5694 Shelby Oaks Dr., Suite 105, Dept. A, Memphis, TN 38134 

Rush copies of "Low Capital Startup Computer Businesses" at $20 

per copy to me right away. 

NAME/COMPANY 

ADDRESS 

CITY/STATE/2 IP 

□ Check Enclosed □ Bankamericard □ Master Charge 

# 



is C94 




THE LEADER IN SMALL 6502 SYSTEMS 
FIRST - with Software for the KIM-1: 

PLEASE tm ($15) - games and demos was released in November 
1976 and over 1000 copies have been sold. 

FIRST - with a Power Supply designed for the KIM-1: 

POWER PLUS tm ($40) - with nearly 1000 units delivered since 
June 1977. 

FIRST - with a Multi-purpose Expansion Board: 

MEMORY PLUS tm ($245) - with 8K RAM, sockets for 8K 
EPROM, EPROM Programmer and 6522 I/O chip. Fully 
assembled - hundreds sold since January 1978. 

FIRST - in developing a comprehensive, compatible series of 
Hardware and Software modules for the KIM-1/SYM-1/AIM 
65 family of microcomputers: 

MOTHER PLUS tm ($80) - 6 slot buffered mother board. 

VIDEO PLUS tm ($245)- UPPER/ lower case ASCII, up to 128 User 
Programmable characters, Keyboard Interface, Programmable 
Format up to 100 x 24. 

PROTO PLUS tm ($30) - Wire Wrap or Solder on 50 sq. in. board 
with two sets of gold plated 44 pin fingers. 

HELP tm Editor ($15) - Cassette Text/Source Editor. 

HELP tm Mailing List ($15) - Create/ Maintain on Cassette. 
HELPtm Information Retrieval ($15)-Cassette Data Base. 
MICRO-ADE ($25) - Assembler/Disassembler/Editor. 
MICROCHESS ($15) - Chess playing program. 

FIRST - place to shop for a KIM-1/SYM-1 or AIM 65. 
Since we carry and support them all, we can help you get the 
complete system best suited to your needs. 

PO Bma 3 * Bm. CbmtmmforJ, M«a« 01924 • 017/230-3049 
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Now you can have a 
3.5 Megabyte Storage System 
using low cost Tape and Disk! 


MECA provides you with a choice of tape, or disk, or both. Each can be used as a stand-alone 
system, or together as a FULLY INTEG RATED SYSTEM . providing you up to 3.5 Megabytes of 
on line storage for your S-100 bus computer. 

CAPACITY 


•ALPHA-1 Tape System stores over 
750K bytes on each side of a C-90 
cassette. 

• DELTA-1 Disk System uses 
double density which stores up to 
200K bytes on 5%" mini-floppy. 

SPEED 

•ALPHA-1 high speed searches 100 
inches per second. 

• DELTA-1 worst case search is 1.5 
seconds. 

•ALPHA-1 Data Transfer Rate is 781 
Bytes per Second. 

• DELTA-1 Data Transfer Rate is 
25,600 Bytes per Second. 


HARDWARE 

• Compatible with all popular S-100 
Bus Microcomputers. 

• Replaces ROM/PROM Monitors. 

• Independent motion control, read / 
write electronics. 

•ALPHA-1 provides unique audio 
track under computer control. 

SOFTWARE 

• Operating System handles variable 
length named files, is Random Access, 
Updates, Packs and Copies with a 
single command. Includes Editor, 
Assembler and Debugger. 


• Microsoft BASIC available in 8K, 
Extended and Disk Extended 
BASIC. 

• CP/M available for the DELTA-1. 

SYSTEM INCLUDES: 

Each drive with its own electronics, 
controller, power supply, cabling, case, 
manual and software on cassette or 
5%" disk. Wood panels on ALPHA-1 
are optional. 

For complete information, phone or 

wite mec;i 

7026 O.W.S. Road, Yucca Valley, CA 92284 
(714) 365-7686 
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Kamal Shah 
Sri Aurobindo Ashram 
Pondicherry 605002 
India 


How to Write Good 
Application Programs 


This article shows a method of writing and documenting application programs . . . 
quite different from the way a hobbyist usually writes programs for his own use. 


I n the next few years we are 
going to see more and more 
small-business houses and 
firms using, or wanting to use, 
microcomputer systems, whose 
hardware costs are dropping 
lower and lower. This, in turn, 
will provide the computer hob- 
byist of today many chances to 
use his knowledge profitably. 
There is going to be a big de- 
mand for individuals who can 
write application software tai- 
lored to the needs of these 
small firms. So if we, present- 
day computer hobbyists, want 
to make use of these opportuni- 
ties, then we should be able to 
write good programs. Well, 
what is a good application pro- 
gram , and how do we set about 
writing one? 

What Makes a Good Program 

The most important quality 
of a good program is that it 
works and works according to 
the given specifications. Don’t 
rush off to write a program for 
someone after only the first 
meeting with the future user of 
the program. Do you fully 


understand his requirements? 
Put what you have understood 
on paper and show it to the user 
for verification. 

Make absolutely sure that 
what the user requires and your 
understanding are the same be- 
fore you start anything else. 
The work of these few hours 
might later save you days of 
labor! It is much better than 
having to rewrite an entire pro- 
gram just because of a small 
misunderstanding between 
you and the user. 

Once this is done, find out 
the major functions required to 
solve the user’s problem. Take 
each of these major functions 
and find out the lesser func- 
tions that derive from them. 
Then for each of these lesser 
functions find out the functions 
of a still lower level. Continue 
this procedure until you come 
to really simple functions, 
which need not be broken down 
further. 

During the above process, 
don’t worry about how a func- 
tion will be coded later— the im- 
portant thing is to identify all 


the functions required. This 
sort of designing is called top- 
down design. 

A typical program might con- 
sist of three major functions: 
(1) input data, (2) process data, 
(3) output results. The first 
function itself might have to be 
further divided: (1) get data 
from the input device; (2) per- 
form checks on the input data; 
(3) sort the input records. Now 
each of these could be broken 
down further; for example, the 
input-checking function itself 
would require a print function 
to indicate to the user that data 
had been input incorrectly. 

Each function is put into a 
module. For documentation 
purposes make a chart, as 
shown in Fig. 1, showing the 
overall design. Then for each 
module show: (1) the inputs re- 
quired (the inputs might be 
from some input device or data 
from other modules), (2) the 
main function of the module, (3) 
the name of the other modules 
called by this one, and (4) the 
output data (which again might 
be on output devices or passed 


on as input data to other 
modules). 

Now that you know what is 
the data required and sent out 
by each of the modules, see 
how the data is going to be 
transferred in between mod- 
ules. If you are using simple 
BASIC interpreters, then this is 
not a problem. But if you want 
to use compilers or assem- 
blers, then it is absolutely 
essential to know the design of 
the interfaces between the 
modules. Otherwise, the cod- 
ing of the program cannot 
begin. So decide and put into 
writing how the data is going to 
come in and go out of each 
module. 

Plan of Program Attack 

Next, plan how the data is to 
be input and output to the I/O 
devices. Decide in which order 
the data is to be input and 
which variables can be entered 
on the same line; if BASIC is not 
being used then find out the 
length of each variable or how 
the variables are to be separat- 
ed etc. Plan the layout of the 
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output. Show the user your 
ideas on the input and the out- 
put. These are the two areas in 
which he is directly concerned 
—so the design should also be 
according to his convenience. 

It is surprising what a large 
portion of the program consists 
of input and output. It is better 
to get the user’s approval right 
now so that later on when the 
program is written no major 
changes have to be made. Ask 
the user to take some old data 
and rearrange it in the new for- 
mat. This will be used to check 
the program you will write. 
Then think of all the checks you 


can make on the input data. For 
example, in a payroll program 
you could check that the hourly 
salary does not exceed a cer- 
tain number. A small mistake, 
such as typing a number twice, 
could blow a program or, 
worse, unknowingly print 
wrong results. 

The next step is to make 
detailed flowcharts or charts 
using structured programming 
concepts for each of the mod- 
ules. Always try to find a simple 
algorithm. Do not think too 
much about memory require- 
ments and speed of execution 
unless these constraints are 
really critical. The charts 
should be easily understand- 
able. Try to use as much 
English as possible. For exam- 
ple, write Salary = Hours 
Worked * Hourly Wages, rather 
than S = H * W. 

If enough memory is avail- 
able then use a higher lan- 
guage. It is easier to under- 
stand— and that is one of the 
good qualities of a program. Do 
not use clever tricks— leave 


them for programs for your own 
use. Write simply (use your 
judgement to distinguish be- 
tween a simple and a sloppy 
program)— if anything might 
not be obvious then explain it. 

In any case, always use a lot 
of comments to explain what 
you are doing. If the speed of a 
program is really important 
(very often it is not), concen- 
trate on speeding up those fre- 
quently used portions of the 
program rather than the entire 
program. 

Make your program flexible. 
Suppose the payroll program 
that you are writing is for a firm 


that has 100 persons and ten 
different categories of workers. 
In a few years the firm might 
have 200 workers in 15 different 
categories. Will your program 
be able to accommodate those 
changes? Try to envisage 
future expansions and take 
care of them whenever possi- 
ble. Make your programs easy 
to use. The person using your 
program does not know how it 
runs. So precede input state- 
ments by telling him what data 
is expected. If there is an input 
error, then print messages ex- 
plaining the error. 

Then test your program with 
both correct and incorrect (to 
see if the input checks are 
working) data. Use the test data 
supplied by the user (you had 
asked him about this earlier) 
and check with his old results. 
If there are mistakes then cor- 
rect not only your program but 
also the flowcharts, etc. Along 
with the flowcharts, add a table 
listing all the variables and 
their meanings. 

Prepare a manual explaining 


how the program is to be load- 
ed, which loader is required or 
which version of BASIC is need- 
ed, how much memory or what 
configuration of peripherals is 
necessary, how the data is to 
be input, what is to be done in 
case of input errors, the mean- 
ing of all error messages— in 
short, all the operating details 
to run the program. 

Now that the program has 
been checked and the operat- 
ing manual is ready, run your 
program for some time with 
current data alongside what- 
ever method the user utilized in 
the past and compare and 


verify the results. This gives the 
user confidence in your pro- 
gram, and when he shifts over 
exclusively to using your pro- 
gram he will not be making a 
leap in the dark. And in a short 
time the user will be running 
the program independently 
with the help of the manual. 

Helping the User 

You will notice how much 
more explicit and formal you 
have to be when you write ap- 
plication programs for others. 
Often, when you write a pro- 
gram for yourself, the only 
things remaining after comple- 
tion are the source listings and 
the program on some medium. 
In contrast, see how much 
more has to be given to the user: 

1. Description of the problem. 

2. General block diagram of the 
top-down design of the program. 

3. The function, the inputs and 
the outputs of each of the 
modules of the above diagram. 

4. Details of how data is trans- 
ferred between the modules 


and the design of the input and 
output data (complete samples 
of the input and the output 
should be included). 

5. Detailed flowcharts or other 
charts to show the workings of 
the program. 

6. List of all the symbols used in 
the program along with their ex- 
plicit meanings. 

7. Source listings of the pro- 
gram. The comments in the pro- 
gram should make the program 
self-explanatory. 

8. Cassettes or floppy disks or 
paper tapes containing the pro- 
gram. 

9. Manual explaining how to run 
the program. 

Keep a copy of everything you 
give to the user. It will help you 
to debug if problems crop up 
(and often bugs are detected 
after months); to help the user 
in case he loses something or if 
a floppy disk or a cassette tape 
gets damaged; to expand the 
program in the future; to show 
your work to attract potential 
customers. And if you are lazy, 
then you will soon notice that 
application programs of a par- 
ticular type have a lot of simi- 
larity (i.e., most of the payrolls 
will have much in common). So 
why do all the hard work again 
and again when modifications 
to a working program will do 
the job? 

Conclusion 

Finally, it is a good practice 
to meet the user again (without 
his asking you) after some time 
to review the entire package. 
Find out if he has any difficul- 
ties— small changes in the in- 
put, some more output required 
or something in the operating 
manual not clear, for example— 
and try to help him. These 
changes will not take a long 
time as everything should still 
be fresh in your mind (if it is not 
then see your documentation 
before meeting the user). After 
making the changes do not 
forget to update the documen- 
tation. All this will help you find 
out the sort of problems a user 
has and also build up good rela- 
tions with the user— and a hap- 
py customer not only comes 
back to you for his future re- 
quirements, he will also attract 
other customers for you.B 



Fig. 1. Block diagram showing the overall design. 
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• SPACE TREK II- by KBl (for the TRS- 80 TM) 

This Space Trek game will challenge the most skillful and careful 
player. As commander of the Enterprise, you must defend the 
galaxy against enemy Klingon warships using your arsenal of 
phasers and photon torpedoes to best advantage. The Enterprise is 
also equipped with impulse power for moving within the quadrant, 
and warp power for jumping from quadrant to quadrant. $7.95. 
Order no. 0002R. 


• BASIC LUNAR LANDER/INTER- 
MEDIATE LUNAR LANDER by KBl (for 

TRS- 80 TM) Your automatic landing system has malfunctioned and 
you are forced to make a manual landing. Taking control at 15,000 
feet, the pilot's success requires precise manipulation of the lunar 
lander's retro-rockets. After mastering the basic game, the able 
commander will be taxed by the difficult intermediate program. 
$7.95. Order no. 0001 R. 


• BEGINNER’S BACKGAMMON/KENO 

—by Fred Schild and KBl (for the TRS-80™). You will never be in need 
of a backgammon companion again! Schild's program is designed 
for the newcomer to the game, but the computer's steady play will 
challenge the careless expert. KENO is a popular Las Vegas gambling 
game. As in many games of chance, the odds are against you, but when 
you win you can win big. $7.95. Order no. 0004R. 
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• GOLF/CROSS-OUT —by Wilford Niepraschk 

and David Dillehay. Playing golf on a computer? You bet and 
frustrating, too. You have your choice of seven clubs— three irons, 
three woods, a chip and a putter. The program has 18 different fair- 
ways, each diabolically designed. You have to pick the right club 
and angle for hitting the ball or else you end up in the woods or a 
trap. The green calls for putting skill. The program has excellent 
graphics and you'll have a ball . . . golf ball CROSS-OUT is the old 
peg puzzle, but in computer form. You have to jump pegs, removing 
each one jumped. The idea is to end up with but one peg, and that 
one in the middle hole. The program will rate your skill at the end of 
each try. $7.95. Order no. 0009R. 


• ELECTRONICS I by Rick Morel. With this group of 

five programs you will be able to design coils for radio circuits, 
calculate the component values for tuned circuits, design 
preamplifiers using the LM-381 1C and timer circuits, either 
monostable or astable using the 555 timer 1C. 

Coils can be designed with the use of tables or special 
calculators, but they are difficult to use. This package has a coil 
designing program which is simple to use and the computer does 
all the work. 

There is also a program for designing tuned circuits, audio or 
radio frequency— fixed or variable frequency. 

The LM-381 program draws the circuit diagram and gives you the 
component values for your needs. It will calculate any unknown 
values for you. The two 555 programs do the same, giving you the 
diagrams for either one-shot timers or astable timing systems 
(clocks). It will do all the calculations for you, providing times or 
component values. 

These programs are not only helpful around any workshop or lab, 
they also are wonderful for teaching the fundamentals of elec- 
tronics to newcomers. $7.95. Order no. 0008R. 


• HAM PACKAGE I by Rick Morel and D. A. Lien. 

This group of eight programs (we like to give you plenty) will be 
of frequent help to any experimenter or ham operator. 

OHM'S LAW CALCULATIONS SERIES CAPACITANCES 

FREQUENCY VS REACTANCE PARALLEL CAPACITANCES 

SERIES RESISTANCES DIPOLE DESIGN 

PARALLEL RESISTANCES YAGI DESIGN 

These programs draw the circuits or antennas involved and let 
you fill in the pertinent data, giving you the dimensions, etc. 

This series of programs is not only an excellent way to learn the 
fundamentals of electronics and the handling of simple formulas, 
they will also be of constant use in any workshop or hamshack. 
$7.95. Order no. 0007R. 
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• PERSONAL WEIGHT CONTROL/ 

BIORHYTHMS —by Microcosm (for the PETTM) Here's 

a program that will let you chart any Individual's biorhythm cycle, 
showing physical, emotional, and intellectual highs and lows If 
your neighbors find out you've got it, they will never leave you in 
peace PERSONAL WEIGHT CONTROL is a must for the diet 
conscious. Once your ideal weight has been determined, the pro- 
gram will calculate the correct daily caloric intake necessary to 
reach your goal over a certain time period. $7.95. Order no 0005P. 



• MORTGAGE WITH PREPAYMENT 

OPTION/FINANCIER by Microcosm (for the 

PETTM) Before you go to the bank, calculate your mortgage pay 
ment schedule and find out what you can afford You will learn how 
much prepayments save, and can easily compare the true costs of 
variations in interest. FINANCIER is actually three programs in one 
and is guaranteed to make you a financial wizard. In part I you'll 
learn to tell which investments will pay off. Part II calculates annual 
depreciation schedules, providing rates, amounts, and salvage 
values, which is great when tax time rolls around The final section 
figures costs of borrowing, payment terms, and remaining 
balances on loans of all sizes $7 95 Order no 0006P 


• CASINO I by Charles M. Stuart. There are blackjack 
games galore, but not many of them are so dependable that you can 
use them to prepare to make your fortune at Vegas. This blackjack 
program is not only fun to play, it is also tutorial and allows you to 
play every combination which you could play at the MGM Grand 
Hotel in Las Vegas. 

There are several systems which will beat the house at blackjack, 
but before you go investing your cash in a get rich quick attempt, try 
out your system on this program and see how it does in actual prac- 
tice. 

Roulette programs are more difficult to find, yet thjs is another 
very popular casino game— and one you’ll want to get some ex- 
perience with before you venture to go up against the professionals 
at Vegas. Remember that there are a lot of people who have worked 
out systems to beat the house at these games and they make a 
comfortable living going to Vegas every now and then to rebuild 
their fortunes. 

This roulette program is tutorial and gives you the odds on each 
type of bet. 

All you need is the expertise and a little luck to go along with it 
and you’ll pay for your computer in no time. $7.95. Order no. 0014P. 
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• CASINO II by Charles M. Stuart— Yes. there are a lot of 
craps programs around— so why should you buy this one? The big 
difference is that this one is not just a crap game, it is also a tutorial 
program which will give you the odds on every type of bet so you 
can steer clear of the idiot bets that improverish the unwary. Did 
you know that there are bets which give the house as little as 0.8% 
advantage? It takes precious little luck to overcome such a slight 
edge— but you have to know where to find these bets before you 
can use them. 

If you use this program to get experienced with craps you should 
be able to walk away from any craps table a winner. Once you know 
what bets to make and are able thereby to take the best advantage 
of lucky streaks, betting lightly to wait through the lean times, you’ll 
have quite an edge. 

This program uses the exact rules used at the MGM Grand Hotel 
in Las Vegas, so you'll be playing under actual gambling house con 
ditions. You should be able not only to pay for the program, but also 
for your computer system the next time you go to Vegas or Atlantic 
City. $7.95. Order no. 0015P. 
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KIM-1 EXPANSION 


0 KIM-4 Motherboard $119.00 
8K Static RAM $195.00 
8K PROM Board $195.00 
64 Character/line Video $149.00 

0 KIMSI S-100 Motherboard $165.00 
8K Static RAM $197.00 
32K Static RAM $599.00 
64 Character/ line Video $149.00 

0 KEM S-100 Motherboard $155.00 
includes sockets for 4K 2708 on board 
64 Character/line Video Module $255.00 
8K Static RAM $197.50 
32K Static RAM $599.00 

0 HDE Floppy Disk 

0 PROM Programmers 

All items are available from stock. 
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MEDINA, OHIO 44256 
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PLAY CHESS WITH 

MICROCHESS is the culmination of two years of chessplaying 
program development by Peter Jennings, author of the famous IK 
byte chess program for the KIM-1. MICROCHESS 2.0 for 8K PETs 
and 16K APPLEs, in 6502 machine language, offers 8 levels of play 
to suit everyone from the beginner learning chess to the serious 
player. It examines positions as many as 6 moves ahead, and 
includes a chess clock for tournament play. MICROCHESS 1.5 for 
BRIDGE CHALLENGER by George Duisman for 8K PETs, Level II 
16K TRS-80s, and 16K APPLEs: You and the dummy play 4 person 
Contract Bridge against the computer. The program will deal hands 
at random or according to your criterion for high card points. You 
can review tricks, swap sides or replay hands when the cards are 

known. No longer do you need 4 people to play! $14.95 

ORDERS: Check, money order or VISA/Master Charge accepted; 
programs and cassettes guaranteed . If you have questions, please 
call us at 617-783-0694. If you know what you want and have your 
VISA/MC card ready, you can DIAL TOLL FREE 1-800-325-6400 
(24 hours, 7 days; in Missouri, dial 1-800-342-6600). Or you can 


YOUR COMPUTER! 

4K TRS-80s, in Z-&0 machine language, offers 3 levels of play (both 
Level I and Level II versions are included and can be loaded on any 
TRS-80 without TBUG). MICROCHESS checks every move for 
legality and displays the current position on a graphic chessboard. 
You can play White or Black, set up and play from special board 
positions, or even watch the computer play against itself! Available 

now at a special introductory price of only $19.95 

STIMULATING SIMULATIONS by Dr. C.W. Engel for 8K PETs, 4K 
Level I and II TRS-80s, and APPLEs with Applesoft II: Ten original 
simulation games such as Forest Fire, Lost T reasure, Gone Fishing 
and Diamond Thief, progressing from elementary to quite complex 
with most suitable for schoolchildren. Includes a 64 page book 
giving flowcharts, listings and suggested modifications . . . $14.95 

mail your order to the address below. Personal Software'* products 
are now available at all Radio Shack® stores throughout the United 
States and Canada, and from the PET and APPLE dealers listed 
below. New dealers are being added daily. For the name and 
address of a dealer near you, call us at 617-783-0694 today! 
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ALASKA 

ALPHA ELECTRONICS 
601 E. Northern Light Blvd. 
Anchorage. AK 90503 

CALIFORNIA 

ADVANCED COMPUTER PRODUCTS 
1310 B East Edinger 
Santa Ana, CA 92705 

BYTE SHOP 
87 Marina Center 
Suiaan, CA 94585 

CAPITOL COMPUTER SYSTEMS 
3396 El Camino Ave. 

Sacramento, CA 95616 

MARIN COMPUTER CENTER 
70 Skyview Terrace 
San Raphael, CA 94903 

RAINBOW COMPUTING 
10723 White Oak Ave. 

Granada Hills, CA 91344 

| SMALL SYSTEM SOFTWARE 
2178 Hood Dr. 

Thousand Oaks, CA 91360 

WASHINGTON D.C. 

COMPUTER CABLEVISION 
2617 42nd St. NW #2 
Washington, D.C. 20007 

FLORIDA 

FOCUS SCIENTIFIC ENTERPRISES 
1601 Biscayne Blvd. 

Miami, FL 33132 


MICROCOMPUTER SYSTEMS 
144 S. Del Mabry Hwy. 

Tampa, FL 33609 

ILLINOIS 

EMMANUEL B. GARCIA JR. 

AND ASSOCIATES 

3950 N. Lake Shore Dr. #2310 

Chicago. IL 60613 

MASSACHUSETTS 

THE COMPUTER STORE. INC. 

120 Cambridge St. 

Burlington, MA 01803 

NEW ENGLAND ELECTRONICS 
248 Bridge St. 

Springfield. MA 01103 

MICHIGAN 

COMPUTERLAND 
29673 Northwestern Hwy. 

Southfield, Ml 48034 

COMPUTER MART OF ROYAL OAK 
1800 W. Fourteen Mile Rd. 

Royal Oak, Ml 48073 

LEVEL FOUR PRODUCTIONS 
32020 Cheboygan 
Westland, Ml 48185 

NEW DIMENSIONS IN COMPUTING 
541 E. Grand River 
East Lansing, Ml 48823 

NEWMAN COMPUTER EXCHANGE 
1250 N. Main St. 

Ann Arbor, Ml 48104 


MINNESOTA 

COMPUTERLAND 
8070 Morgan Circle Dr. 
Bloomington. MN 55431 

NEW YORK 

THE COMPUTER CORNER 
White Plains Mall 
200 Hamilton Ave. 

White Plains, NY 10601 

THE COMPUTER FACTORY 
485 Lexington Ave. 

New York. NY 10017 

COMPUTER MICROSYSTEMS 
1311 Northern Blvd. 

Manhasset, NY 11030 

LONG ISLAND COMPUTER 
GENERAL STORE 
103 Atlantic Ave. 

Lynbrook, NY 11563 

NORTH CAROLINA 

BYTE SHOP 
218 N. Elm St. 

Greensboro. NC 27401 

COMPUTERLAND 
3915 E. Independence 
Charlotte, NC 28205 

MICROCOMPUTER SERVICES 
108-110 Arcade Bldg. 

Hickory, NC 28601 

OHIO 

ASTRO VIDEO ELECTRONICS 
504 E. Main St. 

Lancaster, OH 43130 


OKLAHOMA 

BUSINESS MICRO SYSTEMS 
7228 W. Reno, Rte. 5 
Oklahoma City, OK 73108 

PENNSYLVANIA 

A B COMPUTERS 
c/o Innomark 
1411 Callowhill 
Perkasie, PA 18944 

TENNES8EE 

COMPUTER LABS OF MEMPHIS 
627 S. Mendenhall 
Memphis, TN 38117 

TEXAS 

COMPUTER TERMINAL 
2101 Myrtle 
El Paso. TX 79901 

UTAH 

THE HI-FI SHOP 
4680 Holladay Blvd. 

Salt Lake City, UT 84117 

VIRGINIA 

THE COMPUTER PLACE 
2718 Colonial Ave. 

Roanoke, VA 24015 

COMPUTERS PLUS 
678 S Pickett St. 

Alexandria, VA 22304 

COMPUTER HARDWARE STORE 
818 Franklin St. 

Alexandria, VA 22314 


HOME COMPUTER CENTER 
12588 Warwick Blvd. 

Newport News. VA 23606 

WASHINGTON 

YE OLDE COMPUTER SHOPPE 
1301 George Washington 
Richland, WA 99352 

CANADA 

COMPUTER INNOVATIONS 
36 Beechmont Crescent 
Ottawa. Ontario K1B 4A8 

KOBETEK SYSTEMS 
RR #1 Wolfville 
Nova Scotia BOP 1 X0 

ENGLAND 

BYTE SHOP 
426-428 Cranbrooke Rd 
Gants Hill, Ilford. Essex 

PETSOFT SALES 
P.O. Box 9 

Newbury, Berkshire RG13 1PB 

GERMANY 

ING. W. HOFACKER GMBH 
8 Munchen 75 
Postfach 437 

NETHERLANDS 

COMPUTRON 
P.O. Box 18663 
Den Haag 2502 ER 
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Sharing Scheme 
for RS-232 Channels 


“Share and share alike” is Bob’s motto. Enjoy what he has to offer. 


S erial I/O ports are expen- 
sive; so are the expansion 
slots they occupy in my com- 
puter system. If you are running 
out of either of these two 
assets, this article may be of 
some help. 

I will describe a scheme to 
share a single serial I/O port 
with several different RS-232 
peripherals, using simple, inex- 
pensive diode logic that can be 
implemented in most computer 
systems without removing, 
adding, or altering a single PC 
board. I use this scheme to 
share the serial port in my 
3P + S between a serial ter- 
minal and my National 
Multiplex tape system; I have 
also seen it used with a serial 
RS-232 matrix printer. 

Fig. 1 is a complete 
schematic showing how, with 
the addition of two resistors 
and five diodes, I share an 
RS-232 line between terminal 
and tape systems. The scheme 
works by creating an imitation 
open-collector bidirectional 
data line on both the data-in 
and data-out wires. Both of 
these lines are normally pulled 
low by a resistor, and any 
device can pull the line high by 
asserting its RS-232 driver to a 
positive logic level. 

Thus, the computer can 
simultaneously “talk” to the 
tape system and the terminal; 


the terminal can transmit to the 
computer and be recorded on 
tape at the same time, and data 
read from the tape drive can be 
displayed on the terminal at the 
same time it is read into the 
computer. The diodes are 
strategically placed to block all 
RS-232 drivers from pulling a 
line low while passing a high 
logic level into the bidirectional 
wire. 

The system is operated by 
simply turning on all devices 
that you wish to be able to use 
with the serial lines at any given 
moment. When a device is off, it 
will not affect the line, and 
operation will be as if the line 
were not shared at all. 

There are certain disadvan- 
tages to this scheme; the most 
obvious is noise immunity. The 
diodes eats up a tiny bit of the 
RS-232 signals applied so noise 
immunity is decreased slightly. 

I don’t recommend using this 
method if there are noise prob- 
lems in the unshared line be- 
fore modification 

Nevertheless, I have been 
using this trick in my system for 
over a year, and it has been 
used heavily on a microcom- 
puter system I am familiar with 
at work ... all without any 
problems whatsoever. If you 
enjoy saving a little money and 
space, you may like it as much 
as I do! ■ 



With the addition of a few diodes and resistors, you can share a 
serial I/O port between two or more peripherals. 
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Fig. 1. Schematic of RS-232 channel-sharing. 
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Announcing . . . 

Small Business 
Computers 

Magazine 


The magazine for 
users and potential users 
of small business computer 
products and services 



Small Business Computers Magazine (SBC) is the monthly magazine for businessmen who are in 
the process of purchasing or installing their first computers. It is the bridge between the world of 
business and the world of small computers. 

Small Business Computers Magazine is a practical how-to publication . . . written in non-technical 
language . . . and stressing business applications for small computer systems. Each monthly issue 
includes: 

FEATURE SURVEY REPORTS on particular areas of current interest, such as Software Packages 
for Small Business Applications , Small Manufacturing Systems, Inventory Control Systems, Micro- 
computer Business Applications , and so on. 

APPLICATION STORIES: Real-life examples of computer applications in the small business en- 
vironment — articles which stress computer capabilities and benefits, and what to watch for when 
purchasing and installing a computer. 

COMPUTER PROFILES: Spotlight reviews of new computer systems for the small businessman. 

IDEAS AND INNOVATIONS: Helpful items which enable more effective utilization of small busi- 
ness systems. 

INFORMATIVE ADVERTISING: The leading mini and microcomputer companies are regular 
advertisers, and Small Business Computers Magazine is a showcase of small systems for the busi- 
nessman. 
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SMALL BUSINESS COMPUTERS Magazine 

33 Watchung Plaza • Montclair, NJ 07042 

□ YES. Enter my charter subscription at the V 2 ~ price cost of $9 for 
12 monthly issues. 

□ Check enclosed. □ Bill me. 

Name 

Organization 

Address 

City/State 


Receive the next 12 issues of Small Business Computers Magazine 
at 50% off the cover price by entering your charter subscription today. 
Send your check along with the coupon to: 

SMALL BUSINESS COMPUTERS 
Magazine 

33 Watchung Plaza • Montclair, NJ 07042 
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The GENERAL, designed for 
business and professional use by 
Xitan, places a self-contained 
microcomputer system into the 
hands of a small businessman 
at an affordable price. It’s 
flexible, reliable and expandable. 

Because anyone can learn to use it quickly, the 
cost-efficient and its typewriter-type keyboard is “abuse 
protected” so it rarely needs service. It boasts high-speed 
accuracy, and a 25-line 80 character flicker free video display 
provides optimum readability. Over 150 pages of typed data can 
be stored in 2 diskettes for rapid access. Your business routine: 
general ledger, accounts payable and receivable, payroll and other 
record-keeping functions can be brought on line! 

If you want to get your business on line, call The 
Microcomputer People® at Computer Mart of New Jersey or 
Computer Mart of Pennsylvania. See Xitan’s GENERAL and satisfy 
yourself that our service capability is superb. We won’t sell what 
we cannot 
keep running! 

is C30 


//If 



The Microcomputer 
People.® 


Computer Mart of New Jersey 

501 Route 27, Iselin. NJ 08830 • 201-283-0600 
Tue.-Sat. 10:00-6:00 • Tue & Thur. til 9:00 

Computer Mart of Pennsylvania 

550 DeKalb Pike. King of Prussia, PA 19406 • 215-265-2580 
Tue. -Thur. 11:00-9:00 • Fri. & Sat. 10:00-6:00 



DATA1-K RESIDENT 
ASSEMBLER/EDITOR 
FOR THE 


MOS TECHNOLOGY 6502 


The DATA1-K resident assembler/editor is the new, 
efficient approach to the assembly of microcomputer programs. 

All assembler editor functions are performed entirely 
within memory. In most cases there is no need for a special 
computer system! Program with the DATA1-K on the 
system which will ultimately make use of the object code. This 
not only lowers the initial cost of a development system but greatly 
decreases the amount of time spent on program debugging. 


The DATA1-K assembles fast— over 600 lines per minute— and uses 

the standard MOS Technology Assembler Language. The DATA1-K 

features a truly general purpose line oriented text editor with error correction and 

paged output capability. The OATA1-K is currently in use by: General Electric, Western 

Electric, Eaton, Monitor Systems, the University of Cincinnati, and many others. 


It is presently available on KIM-1 format paper tape or cassette and it includes one year 
warranty and update. 

Price: $250.00 

Available from Johnson Computer, P.O. Box 523, Medina. OH 44256. Phone: (216) 725-4560. 
Terms: Payment with order/add S2.00 shipping and handling/add SI 0.00 for cassette version. 
Delivery: stock to 30 days. 



IOHNOI 


COMPUTER P. O. BOX 523 MEDINA. OHIO 44256 ^ J4 


mOfWEYSEE. mOflKEY DO 
jv/t like o controller board 


Thanks to 8 opto-isolator inputs, the CB-1 Controller Board Kit 
($88) can "see" a variety of conditions, and pass this informa- 
tion along to your computer; the computer then makes 
appropriate decisions, and tells the CB-1 what to "do." 

8 on-board switches can either drive low power loads 
directly, or trigger Mullen 500 Watt control modules. 

And what can a CB-1 do? Users report applica- 
tions varying from environmental heating systems 
to automatic cat feeders . . . and we hear about 
more uses all the time. In fact, right now we're 
hearing about lots of applications thanks to our 
Controller Board Applications Contest. 

Stop by your local computer store for details, an 
entry blank, and an in-person look at the CB-1 . 

If your computer would like to move up the 
evolutionary path and acquire appendages to 
go along with its intelligence, the CB-1 is the place 
to start. Put your computer to work for you ... we make 
it easy. 


MULLEN Computer 

BOX 6214, HAYWARD, CA 94545 
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Don Lancaster’s ingenius design provides software 
controllable options including: 

• Scrolling • Full performance cursor 

• Over 2K on-screen characters with only 
3MHz bandwidth 

• Variety of line/character formats including 
16/32, 16/64 ....even 32/64 

• User selectable line lengths 


TELL ME MORE! ( ) Send instruction manual for the TVT-6 Kit 
with full operational details. $1 enclosed. 


( ) SEND FREE CATALOG 


^p g Name: 


Address: _ 


ELECTRONICS, INC. car. state: zip: 

0EPT.6-K , 1020W.WILSHIREBLVD . OKLAHOMA CITY. OK 73116 




3 wire wrapping center (oft 


574.95 


ADD $1.00 FOR SHIPPING 
(N. Y. CITY AND STATE RESIDENTS ADD TAX) 


WIRE UJRnPPinC KIT UJK-5 

CONTAINS: 

Battery Tool BW-630 
Hobby Wrap Tool WSU-30 M 
PC Edge Connector CON-1 
DIP/IC Extractor Tool EX-1 
DIP/ 1C Insertion Tool INS-1416 
PC Card Guides & Brackets TRS-2 
Mini-Shear with Safety Clip SP-152 
14, 16, 24 and 40 DIP Sockets 
Terminals WWT-1 

Tri-Color Wire Dispenser WD-30-TRI 
Hobby Board H-PCB-1 


OK MACHINE & TOOL CORPORATION ^os 

3455 Conner St.. Bronx, N Y. 10475 (212) 994-6600 / Telex 125091 
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Merry Christmas from 
everyone at Kilobaud. 


STATEMENT OF OWNERSHIP. MANAGEMENT AND CIRCIT.ATION iRnpiiml In 
JBl’ S C 3685) 1 T#l» .4 |mMk«U<.«. 2. D.l» U lilloil. Oct 1. 197R3 Fre- 

quency ul nun MoMhh. A. Nt>. til i»un putitivhi'd annuatly . 1! R Annul vuhvcrip'lttii 
(irtrr. SIR 4. Emtioa of known oilier of |nibtir>tiun I St reet . City . Cmintv . State and ZIP 
Ciah'l (Nol phntml. Pine Street. PetrrhnnwjH. Itilkhnro Criuidy . N.H. 0M58. 5 Loca- 
tkm id the hradipiarten nr genera] hinim-u i 'Hires id the |mhlivhrrv I.Not printrrvl. Pine 
Street. Peterbormigh , HiUvboro Counlv Nil I1MSH 6 Nanan and enm|dete addiewe. nl 
piiMhhn. rditiir and managingrebtnr Publtdier I Name and Addren) . Maine Green. Purr- 
hneinrgh. N.H. OiiSR Editor iNmne and Addrwvl. W’avne Cetm. Petcrbnniugb. N.ll. 
imW Manadni Editor iNatw and AdtbcvM. Jnbn Barry. PrtirhurmmH. N il. H.M.Vi 
7 Owner ill nw ned by a cnepnratlim. it* name and addrrvv mint Ire dated and abai im- 
mediately thereunder the nawiei and addrewn id vtorkbnidrrv uw rung nr bidding 1 percent 
te mirrr id total amount nf itork. Iltud ountdby a corpuralinr the namn and addrrwmid 
the Individual irwrietv mint be given. II mined by a |iartneriKip or atliee uninmrpieai.-d 
Rem. ib name and addrru. ay well at that id eaebindlvidualmnalhegiien.) 1001001. Ini . 
Peter bormigh. N.ll 03158 \V. Sanger Green. Route X IJllkton Ml 03561. 8. Kmrwn 
hnndhuMrn. raortgagrei and other veeimlv huldeei uw rung nr bidding I percent or mute 

0. For rtwnplrtian bv nuapmli' urganvutlum aulbnrind to mail at ipeeial rater tScetiun 
IJX 1*2. PSMI The purpme. ftmcHon and nanperdH itatni cd ihn urgamutain and the et 

in for Federal incumetaa purpmei (Cheek nnrl N.d a]ipitealde 10 Eatent and 

nature id rimrialion. |Xl Average No. cupiei each iuue during pnreding 12 munllw. (VI 
Aclival No tupin <d vingle itiue publivhed neatnl to Iding dal.- A Total No. id cupim 
primed (Net Prvu Run) (X) 65. 100 1 Yl 68.500 R Paid circulatinn I Sain through dealer. 
and rarrirn. ilreet vendon and ci winter vain. |X) 17.550 lY) HI .801 2. Mail udweriptlom 
(X) 38.500 | V ) 41.243. C Total paid rlteulatiim (Sum ill IliBI and I0R2) (XI IB. 1 10 (Y) 
80.848 D Free dMrUnrtnm by mail, carrier ue idhet omam v,m|dn. cooiplimenlary . and 
nt her free coplm (X) 4«0 (Y) 400. E Total dfilrihuthm (Sum of C and D) (XI .16.570 (Yl 
61.248. F. Copin not dlilributed I Oflke me. left over, unanuunbd. vpuiitd alter 
pruning (X) 7.JJ0 (Yl 7.252. 2 Relumi(n.mnewva*rnlv(Xl l.2P0(Y)0.C Total (Sum id 
E. F I and 2— ehouki cipial net ptn» run iluiw n in A) (X) 86.100 (Yl »J00 II t teelilv 
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editor, puhlnber. huvinew manager, oe irwm-r Robert R I aPmMe. Bmlnrw Manager 
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APPLE OWNERS 

NEW SOFTWARE AVAILABLE 

APA09 .... Label Print $10.00 

Anlno ' " cif "i ? 9 t S * ® ys | em ORDERING INFORMATION . . . 

APA04 .... Finances $15.00 Floppy D-sk add $8m Add $2.00 for sh.p- 

APA07 .... Check Book $20.00 p ^ 9 1 & handling Florida residents add 

AEI05 .... SuperMath $18.00 4% * ax - £ e " d C D heck ; ( money 0rde , r 0r 

. r iaq . a * . ~ .a c r e cj 1 1 card to Rey I n t e r n a 1 1 o n a I Inc., 

AE 08.... Metnos Conversion $20.00 Almeria 

’ ^ em ° ry A ' de I Cables. FL 33134 Tel. (305) 576-7666. 

AGI16 Horse Race $18.00 

AGI03 .... Keyboard Organ $18.00 


161 Almeria Ave., Coral Gables, FL 33134 • Phone (305) D76-7666 




DEfiLE^D/^E C f ory 


Los Angeles CA 

Featuring: PolyMorphic, North Star, Imsai, 
Cromemco, Extensys, Speechlab products 
and Poly-88 Users Croup software exchange. 
All products 10-20% off list. We won't be 
undersold! A-A-A-A Discount Computer 
How's, 1477 Barrington, Suite 17, Los Angeles 
CA 90025, 477-8478. 


Chicago IL 

Staffed by computer professionals. Largest 
selection of books and magazines in the 
Chicago area. Specialists in CP/M, Apple 
Computer and Alpha microsystems. Data 
Domain of Schaumburg, Plaza de las Flores, 
1612 E. Algonquin Rd., Schaumburg IL 60195, 
397-8700. 


Naperville IL 

Discount Prices: Creed Teletypes, optical 
scanners, Solid State Music products, In- 
tegrand mainframes, Vista floppy-disk 
systems, many other items, complete hard- 
ware and software systems. Wilcox Enter- 
prises, 25W178-39th St., Naperville IL 60540, 
420-8601. 


Prairie Village KS 

Computer systems for small business applica- 
tions, featuring production and inventory 
control, accounts rec. & pay., financial plan- 
ning & general ledger. 20 yrs. experience. 

Data Management Enterprises, 4900 Somerset 
Drive, Prairie Village KS 66207, 381-6823. 


Grand Rapids Ml 

Full-line microcomputer store. Ohio Scien- 
tific— Equinox— PolyMorphic Systems — 
Digital Systems — Godbout — Dynabyte — 
Thinker Toys — Meca — North Star Micro 
Computer World, 313 Michigan St. N.E., 
Grand Rapids Ml 49503, 451-8972. 


St. Paul MN 

Ohio Scientific Authorized Dealer. Complete 
business and personal computer systems. 
Store hours: Mon-Sat 9-5. Custom software 
design and programming. To take advantage 
of our many years of computer experience 
call, write or visit: Frisch Computer Systems, 
Inc., 1415 Arcade St., St. Paul MN 55106, 
771-7569. 


Hickory NC 

Turnkey microcomputer systems for profes- 
sional, business and industrial applications, 
featuring Imsai (and the fabulous VDP-80). 
Custom software, expert service and sound 
advice from DP specialists. Microcomputer 
Services, 108-110 Arcade Building, Hickory 
NC 28601, 328-3939. 


Akron OH 

We've got it all. Business systems. Personal 
systems. Software packages. Custom pro- 
gramming. Terminals. Printers. Service and 
books. Easy freeway access. 11 AM to 7 PM 
Monday-Saturday. The Basic Computer Shop, 
Fairlawn Plaza, 2671 West Market St., Akron 
OH 44313, 867-0808. 


York PA 

Personal and small-business systems. Com- 
ponents and peripherals. Books, magazines, 
information. Hobbyists welcome. 1/2 block 
from Business 83 at Iron Bridge. G.Y.C. Co., 51 
Hamilton Ave., York PA 17404, 854-0481. 


Memphis TN 

Computerlab of Memphis — Now open. Serv- 
ing the mid-South with a complete line of the 
most popular systems. Computerlab, 627 
South Mendenhall Rd., Memphis TN 38117, 
761-4743. 


Houston TX 

Bare boards, kits, small systems, multiuser 
systems, custom hardware design, software 
for business or hobby, nationwide consulting 
available. Please call. Houston Computer 
Mart, 8029 Gulf Freeway, Houston TX 77017, 
649-4188. 


Richland WA 

Apple, North Star, Ohio Scientific. All prod- 
ucts listed in Byte Shopper, classes, literature, 
electronic parts, repair service. Custom de- 
sign/consulting in both hardware and soft- 
ware Ye Olde Computer Shoppe, inc., 1301 
George Washington Way, Richland WA 
99352, 946-3330. 


Let your dealer know you saw his ad in Kilobaud ! 


Dealers: Listings are $15 per month in prepaid quarterly payments, or one yearly payment of $150, also prepaid. Ads include 25 words 
describing your products and services plus your company name, address and phone. (No area codes or merchandise prices, please.) Call 
Marcia at 603-924-3873 or write Kilobaud , Ad Department, Peterborough NH 03458. 
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#• i7o/><i nr/ Classified 


Kilobaud Classified advertisements are intended for use by persons desiring to 
buy, sell or trade used computer equipment or software. No commercial ads are ac- 
cepted. 

Two sizes of ads are available. The $5 box allows up to 5 lines of about 37 
characters per line, including spaces and punctuation. The $10 box allows up to 10 
lines. Minimize use of capital letters to save space. No special layouts allowed. Pay- 
ment is required in advance with ad copy. We cannot bill or accept credit. 

Advertising text and payment must reach us 60 days in advance of publication 
(i.e., copy for March issue, mailed in February, must be here by Jan. 1). The publisher 
reserves the right to refuse questionable or not applicable advertisements. Mail 
copy with payment to: Kilobaud Classified, Kilobaud, Peterborough NH 03458. Do 
not include any other material with your ad as it may be delayed. 


OTHELLO— The classic board game! Runs 
in 4K on any 8080/ Z-80 micro, with VDM, 
etc. Plays a good game against one player, or 
referees for two. Now in Cuts, Tarbell and 
Paper Tape. Comes with a 20-page manual 
and tape for $12 postpaid from Dave Bell, 
609 Craig, Campbell CA 95008. 


PET owners — need more than’s in the man- 
ual? PETABLE is an intro, to PET BASIC, 
graphics, etc. Includes programs, exercises 
and more. Send $4.95 to R. Mansfield, PO 
Box 461, Philipsburg PA 16866. 


PET owners— join our club and get “Pro- 
gram,” a monthly cassette. Articles, info., 
games, programs! Just load and go! $27 per 
year. R. Mansfield, PO Box 461, Philipsburg 
PA 16866. 


APPLE II SSTV software. Display slow- 
scan TV pictures in hi-res graphics. Software 
demodulated— just connect revr audio to 
Apple — no hardware needed! Req. 16K. On 
cassette with test pictures, $18. Listing only, 
$12. C. H. Galfo, 602 Orange St., Char- 
lottesville VA 22901. 


APPLE II ham radio software— send & rev 
in Morse, Baudot or ASCII. Variable size 
text buffer; 3-field screen display; stored 
messages & more features. Uses on-board 
(game) I/O: Req. 8K. On cassette, $18. C. 
H. Galfo, 602 Orange St., Charlottesville 
VA 22901. 


TRS-80 Software on tape. Games and more. 
SASE for more info. Liberty Ridge, R.3, 
Box 44B, Rockport IN 47635. 


Wanted. North Star BASIC Compiler. 
Roger T. Scaggs, 2353 Claridge Circle, 
Plano TX 75075. (214) 596-1212. 


Hungry PET? Casino Pac I contains Black- 
jack with full graphics including face cards, 
Craps and Slot Machine with spinning reels, 
falling coins & more. For 8K. Send $10 for 
cassette. Add $3 for plans for simple audio 
interface Sc Slot Machine with sound effects. 
J. Petrey, 3208 Navajo Way, Las Vegas NV 
89108. 


PET software: 7 great programs including 
enhanced versions of Checkers, Klingon 
Capture, Race and Hurkle. User tested: sat- 
isfaction guaranteed. $15 or send $1 for cata- 
log. Orders rec’d by Dec. 15, 1978 get 3 use- 
ful utilities — free. H. Toms, 761 N. 
Catalina, Pasadena CA 91 104. 


Original PET Software! A variety of action 
games with graphics and sound effects, use- 
ful math routines, interfaces (Teletype, 
parallel printers and telephone) and a pro- 
gram for creating, saving and playing back 
music. Send for a free catalog today. Peter 
Ruetz, 368 Albion Ave., Woodside CA 
94062. 


For sale: Electronic Systems T.V.T. 
w/RS-232 and rf modulator. Never used. 
$320. Ray Liotti, 87 Mackey Ave., Port 
Washington NY 11050. 


For Sale: SWTP 6800/2-24K, CT-64 termin- 
al, Percom CIS-30+, cassette recorder/ 
player, Malibu printer with stand, T.V. 
camera with DS-68 Digisector. Assembled, 
tested and guaranteed running— used as a 
graphics system. Will sell entire package or 
individual items. Contact Jerry Koepp, 607 
East 9th, Hastings NE 68901 . (402) 462-9828 
after 5 PM C.S.T. 


TRS-80 software on cassette or disk: mail, 
inventory, word processor, data base, stock, 
check, statistic, sort. Pow Pow, 96 Dothan 
St., Arlington MA 02174. 


DEC 8m w/TTY intfe. 4K, $1100; 8K, 
$1800. 8K MOS bd. $475. Buy, sell, trade, 
consult, custom intfeing. Many peripherals 
avlbl. Portacom briefcase, impact ASCII 
terminal/modem, $595. Omni, Box 632, W. 
Caldwell NJ 07006. Tel. eves: (201) 
226-9185. 


MMD-1 (E+ L): 8080-based interfacing and 
software development system. Assembled 
and tested, $275. N. Levin, 4408 Sherwood 
Rd., Philadelphia PA 19131. 


PET Super Card Game, Great graphics, 
*31/Klinker‘, Dynamic Computer Logic. 
Lots of fun to play. Send $10 to Carol 
Donovan, 84 Christy Rd., Battle Creek MI 
49015. Cassette included. 


PET 1 -Player Checkers. Graphic display, 
board shows all moves, realtime status 
shown. Send $5 to Carol Donovan, 84 
Christy Rd., Battle Creek Ml 49015. 
Cassette included. 


For Sale: Centronics #100 Printer. Used. 
$750. Aaron Epstein, 5437 Laurel Canyon 
Bl., Suite 208, N. Hollywood CA 91607. 
Phone (213) 762-0020. 


Add sound to your PET. Plug in tone osc., 
$18. Music program, $7. Morse code pro- 
gram, $7. C.M. Stuart, 5115 Menefee, 
Dallas TX 75227. 


PET Owners: Send for free software catalog. 
Custom programming available. C.M. 
Stuart, 5115 Menefee Dr., Dallas TX 75227. 


TRS-80, Level I, 4K, software. Checkbook, 
Graphing, Demo. Pgm., Metric Teacher. All 
on tape for $10. Robert Lancelot, 1871 
Acorn Dr., St. Joseph MI 49085. 


PET users. Cassette and instructions for ex- 
citing game of Tic Tac Dough. Educational 
game played with others, lets you see who is 
smartest. $7. Brent Klinchuch, 2744 Ash- 
wood Street, Orange CA 92665. 


Want Apple II, Lear Siegler ADM 3A, X-Y 
plotter. Trade 40-ch CB’s, hi-fi speakers, 
turntables, etc. Write Pete, Box 399, Sunny- 
mead CA 92388. 


Educator II 6800 computer hex kybd/read- 
out, opt RAM, tape rec; $150. McDaniel, 
725 N. Main, Monticello IN 47960. 


Monroe 1800 Minicomputer system. I/O 
typewriter, Kalmar double-disk storage, 
graphic X/Y plotter, two card readers. Price 
negotiable. Contact John Magill, Credit 
Union National Association, PO Box 431, 
Madison WI 53701. (608) 241-1211. 


For Sale: Teletype 3320 printer with 5JE 
punch-reader, Carterphone DS 103A-7 and 
Dal-Data Dialer in good shape, $730 plus 
shipping. S. Terhaar, 650 Beech, Moorhead 
MN 56560. (218) 236-8129. 


TRS-80 Owners— Software that can make 
you money. For details write: Joe Ligori, 
Box 2482, Anaheim CA 92804. 


Poly-88 5-slot S-100 motherboard, ps, cabi- 
net, manual, plus ASCII keyboard, Poly 
program tapes; $220. Superscope C-104 cas- 
sette recorder mint, accessories; $100. Eves. 
NJ (201) 762-0518. Dave K2DZ. 


KIM Users: Powerful ASCII Input Monitor 
(AIM) lets you enter, edit and execute pro- 
grams from ASCII encoded kybd on basic 
KIM. AIM modes are: Address, Program, 
Text, Data, Increment, Decrement and Exe- 
cute. AIM was developed by an experienced 
EE and is fully supported for future expan- 
sion. Complete user’s manual includes inter- 
facing ASCII kybd to KIM. $16.50 ppd. Add 
$5.00 for AIM cassette. E. R. Kittlaus, Box 
2175, Seal Beach CA 90740. 


Send $2 for list of 1000 cassettes for TRS-80, 
PET and Apple. Ready in Nov. Robert 
Purser, Box 466, El Dorado CA 95623. 


TRS-80 Level I 4K— 5 pop. games. Orig.— 
graphics Sc score— cassette, $7. C. Zalneru- 
nas, 3034 W. Columbus Ave., Chicago IL 
60652. 


TRS-80 Monthly Newsletter. For informa- 
tion write to: Howard Y. Gosman, Box 149, 
New City NY 10956. 


'•'Books of computer games in BASIC. 
ENIGMAS-1 ($8): Gone Fishing, Concen- 
tration, Starship, Craps, Slot-Machine, 
Sherlock Holmes, Tank Attack. 
ENIGMAS-2 ($8): Number Guess, Mortar 
Battle, In-Between, Shell Game, Safari, 
Starship-2, Dice Roll, Puzzle. ‘Catalog and 
test program Frog Race, $1. Available in 
Standard BASIC, SWTP 8K BASIC or 
Radio Shack TRS-80 BASIC. Please specify. 
B. Erickson, PO Box 11099, Chicago IL 
60611. 


CIRCLE CHESS instruction book by 
Alphonso, used in Circle Chess software 
development, $5. Stanonis, Box 63, Des 
Plaines IL 60017. 


We had replacement panels made for our 
Altair 8800s. They’re blue against a white 
background and really look nice! We’ll sell 
the extras for $19 each. D.L. Tibbetts, 520 
Schoolhouse Ln., Willow Grove PA 19090. 


Radar 1200-baud RAM Dump and Restore 
routine for SWTBUG (& others with minor 
mods) & AC30 — no hardware mods. Loads 
8K in 94 secs., 9X faster than SWTBUG. Ex- 
tremely reliable, with error correction capa- 
bility. 512 bytes. Object tape, relocator, in- 
structions, $20. G. Trollope, 466 Caswallen 
Dr., W. Chester PA 19380. 


TDL System Monitor Board, never used but 
built, sent for test, works perfect. Also in- 
cludes 8K TDL BASIC, never used (no Z-80 
CPU for Altair). Inc. manuals. Would cost 
$435. Will sell for $300 or best offer. R. 
Laprade, 43 Overlook Drive, Easthampton 
MA 01,27. 


SOL 20 Software. Excellent applications in 
home finance, education, games, etc. Man- 
ual, cassette included. Low cost, guaranteed. 
Catalogue, $1 . G. Newby, 299 Dawlish Ave., 
Toronto Ontario Canada M4N 1J6. 


Apple II financial software by MIT Phd stu- 
dent w/cas and full doc. Option Anal; Bond 
Pricing I, II; Security Anal 1, II, 111; Cash 
Flow Anal I, II; Mortgage Anal. Requires 
FP, should run on PET/TRS-80. $15 each or 
all 9 for $50. Consider trade for soph soft 
(esp. hi-res games). Send cas. to Eric Rosen- 
feld, 70 Lancaster Rd., Arlington MA 
02174. (617) 646-0827. 


TRS-80 Pgms— Analyze utility expenses, 
$10. Option writing— determine profitable 
trades, $12. Math tutor— all levels, $12. 
Many others. Send for list. J. Fox, 27 Prince 
William Rd., Morganville NJ 07751. 


TRS-80 programs written to your specifica- 
tions. Very reasonable rates. I retain market- 
ing rights. Send requirements for a prompt 
quote. J. Fox, 27 Prince William Rd., Mor- 
ganville NJ 07751. 


MG800 2 pass cross-assembler in FOR- 
TRAN IV. Fixed format input, MIKBUG 
output. Manual, $1. Listing, $5. Paper tape, 
$15. G. Trollope, 466 Caswallen Dr., W. 
Chester PA 19380. 


TRS-80 Level II programs on cassette. 4K: 
Lunar/Martian Lander with 3 degrees of 
freedom ($8). 16K: Battle Klingons, Romu- 
lans with Star Trek ($10); you name teams in 
College/Pro Football ($12); shoot down at- 
tacking aircraft in Carrier Battle ($6). R. 
Fitzgerald, 3338 Sheila Lane #292, Dallas 
TX 75220. 


Micropolis software special: Investment 
analysis package, $30; Home/family pack- 
age, $30; Game package, $15; Assembly lan- 
guage prog, course for beginners, $30; Raw 
accts. -receivable program ready to personal- 
ize, $95. Order now. Phil Bell, 813 
MacArthur Dr., Urbana IL 61801. 


Heath HI 1 owners. For sale: 4K core mem- 
ory: Use as small disk. 16K dual width Intel. 
$425 each, $700 for both. Ed Judge (413) 
584-7159 anytime. 


PET Owners. Send for free catalog of PET 
software. C.M. Stuart, 5115 Menefee Drive, 
Dallas TX 75227. 


TRS-80 Program Trade: Would like to trade 
programs. Have about 25 cassettes of games, 
graphics, etc. Send yours on a C-60 cassette 
and I will record all I can on your cassette 
and return it to you. Level I only, have Level 
II on order. Jim Clayton, 3520 SE Vineyard 
Road, Milwaukie OR 97222. 


New Pertec Attache 700, turnkey monitor 
board, video board, CPU board, full 
64-character alphanumeric ASCII keyboard, 
weighs 25 pounds and is built around the 
8080 MPU. Included is a 16 MCD RAM 
memory board. Sale price, $1,250. This is 
1/2 the $2,500 retail value. Call or write: 
John H. Scheele, 515 West Shadylane, Bar- 
rington IL 60010. Office phone: (312) 
467-3520; Home phone: (312) 382-2192. 


Quality Apple II Software— cassette + doc. 
Disk-compatible catalog prog, (e.g., author- 
title index or disk prog, index) can fetch 
prog, names from D$CATALOG, $10; Auto 
Save/Restore disk to backup tape, $5; 
Graphic blackjack, paddle-input, auto-play 
mode, $10. Any 2/S15. All 3/$18. George 
W. Lee, 18803 S. Christina Ave., Cerritos 
CA 90701. 


COSMAC Elf II: Giant board, 4K memory, 
3A PS, Tiny BASIC, 3 Kluge boards, all 
manuals and books. All AOK. $225 ppd. A. 
Adams, 1533 Jasmine Ave., New Hyde Park 
NY 11040. 


KIM-1, manuals, software, like new: $195. 
Kimsi with 5 S-100 slots and Kimsit power 
supply (both factory assembled). Great con- 
dition: $180. A1 Wong, 90 SW 130th Ave., 
Beaverton OR 97005. (503) 249-4204. 
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Scratched Diskette? 


Here’s a little diskette technique to give you two for the price of one. 


Morris J. Miller 
Box 26727 
Tucson AZ 85726 


A ll right, all you spendthrifts 
(after plunkin’ down for 
that disk drive, who isn’t?). How 
would you like someone to give 
you a new diskette for each 
diskette you already have? OK. 
Just turn it over and record the 
other side. 

How so? Simple: A few drives 
are designed to record both 
sides of your diskette; 
therefore, both sides have been 
prepared for recording. The 
opening for the head is already 
cut into the jacket. All you need 
are openings for the sector hole 
and the write-protect and a 
label on the back side of the 
jacket. 

Refer to the illustration and 
very carefully perform the 


following steps (WARNING: No 
fingerprints on the recording 
surface. Do not scratch, cut, or 
in any way damage the record- 
ing surface. Do not leave any 
dirt, lint or other contamination 
on the recording surface or in- 
side the jacket): 

1. Align one diskette over 
another so that the head open- 
ings are to one end and sector 
holes are on opposite sides of 
the spindle holes. Center the 
upper disk sector hole in the 
jacket sector opening and light- 
ly pencil the center location for 
a new hole on the lower 
diskette. 

2. Turn both diskettes over 
and again mark the position of 
the new sector hole on the 
other side of the lower disk. 

3. In a similar way, mark new 
write-protect notches on the 
lower diskette. 

4. Use thin, tough, slick- 
surface material that will leave 
no lint (such as some file 


folders are made of) and cut a 
wedge about 3 A inch wide and 
four to six inches long. Do not 
use a hard material like plastic 
or metal. 

5. Slip the wedge into the 
jacket, between the jacket and 
the disk. Use a single-edge 
razor blade or hobby knife to 
cut a 3/16 x 3/16 inch sector 


hole (square is as good as 
round) in the jacket. Use care 
not to cut, scratch or indent the 
medium. Repeat for the op- 
posite side of the diskette. 

6. Cut out the write-protect 
notch and place a label on the 
new face of the diskette. 

Now, have twice as much fun 
as before.* 



Canadian 

8K MEMORY KITS 

Ml — Fast Signetics 21L02-1 RAMs with 20 
pages of Documentation— solder mask Low 
power Schottky— S-1 00 Bus— Full Bufferirr 

$179.95 

M2— as above with DIP switch address select 
and Robinson Nugent 1C sockets only $199.95 

MEM1— WAMECO bare board as used in 
above kits $39.95 

Write for info on WAMECO CPU and other 
S-1 00 bare boards. 


ART HON COMPUTER 

A W M w M A ^ (OWTMOMNOt DINGS LTD) 

✓ 08 

12411 Stony Plain Rd 
Edmonton, Alberta Canada T5N3N3 



PERTEC RECORDER 

PERTEC MODEL 7850-9 MAGNETIC 
DIGITAL 


RECORDER 

if Uses nine channels: 
8-bit data, 1 -bit parity. 
Has functions: load, 
forward, reverse, re- 
wind, write-enable, 
and write-lockout. 115 VAC 60 Hz input. No cover. 
8 3 /»x19x9W'; Sh. Wt.: 35 lbs. Used $150.00 

SUPERIOR ELECTRIC PAPER TAPE 

READER — 8-channel encoding, 100 characters 
per sec.; TTL outputs and handshake. Uses standard 
1" tape. 115 VAC 60 Hz input. 2 OV 2 XI 0x1 61/4 
Sh. Wt. 60 lbs. Used $145.00 

MODEL 795 VIDEO TERMINAL 

7x10" magnetically-deflected CRT; 115 VAC 60 Hz 
input. Less power cable. 1 51/2x1 7!/2x21 Sh. Wt.: 100 

lbs. Used, reparable $59.50 

Write for New ’78 Catalog of Government and 
Commercial Electronic Surplus 
All prices F.O.B. Lima, Ohio 
Items over 50 lbs. shipped motor freight collect. 
Address: Dept. K • Phone: 419/227-6573 


FAIR RADIO SALES ^Fi 

1016 E EUREKA • Box 1105 * LIMA. OHIO - 45802 


TELETYPE 0 MODEL 33 ASK 


COMPUTER I/O COMPLETE WITH: 


• Tape Punch • Ready lo Co 

• Tape Reader • Line/Loeal Wired 

• Guaranteed 30 Days 


COMPLETE COVER READY TO INSTALL t 35 00 

COPYHOlOERdMOMi t 14 00 

TAPE UNWINOER 02" NEW) 4 44 00 

WIND UP PAPER TAPE WlNDERd'l S 42 00 

ELECTRIC PAPER WINDER (LPW 300 NEW) * 40 00 
OEC TYPE READER RUNCARO S 44 00 

ACOUSTIC COUPLER 

OMNITEK MIA I NEW) *100 00 

READER POWER PACK II02I34I *34 00 

EIA RS-232 INTERFACE * 4400 

ACOUSTIC COVERS FAN (NEW] *24800 


If its for TELETYPE 0 We Have It. 
If vou don’t see whal you need 
CALL or WRITE! 


TELETYPEWRITER COMMUNICATIONS SPECIALISTS 

550 SpnnffxM Awnue * Btrkcley Hrifltn, N J 07922 
(2011 464 5310 > TWX 710 946-3016 * TELEX 13 6479 


T1 3 SUBSIDIARY OF VAN'S W2DL T ELECTRONICS. 



$ 840 °° 

INCLUDING PACKING 
F.O.B. N.J. FACTORY 
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PET 2001 • PET 2001 • PET 2001 • PET 2001 • PET 2001 • PET 2001 • PET 2001 




NEW YORK CITY 
and 

LONG ISLAND 


IF YOU WANT PROFESSIONAL SERVICE 
IN A CASUAL ATMOSPHERE . . . 

AND A LARGE VARIETY OF EQUIPMENT 


• BUSINESS APPLICATIONS 

General Ledger, Inventory, Accounts Payable, 
Accounts Receivable, Word Processing Systems. 


• GENERAL APPLICATIONS 

Northstar Macro Assembler $65 

Northstar Mailing Label Program $45 


• STOCK MARKET PACKAGE (Unique) Makes 
Makes Ticker-Tape Obsolete. 

Send $2.00 for descriptive brochure on Stock 
Market Package. 


BYTE ShOP.su 

THE AFFORDABLE COMPUTER STORE™ 


130 East 40th Street 
New York, NY 10016 
(212) 889-4204 
(Corner Lexington Avenue) 
Tues. thru Frl. 11 to 7 • • 
Saturday 10 to 5* • • • 


2721 Hempstead Turnpike 
Levittown, NY 11756 
(516) 731-8116 

(Just East of Wantagh Pkwy) 

12 to 8 

10 to 5 


£ 


£ 


I 

£ 


NEW FOR 1 979! 

PRODUCTS FOR THE 

PET™ 


T I S 



• Word Processing • 

Can you use a software package that will format 
memos, letters, reports? This one will interface 
with a high-quality I/O device. 

■ <r 

• KIM-1/VIM • 

Do software development for the KIM/VIM on 
your PET 2001. Let TIS show you how to save 
thousands of dollars. 

• Mailing List • 

Address selectively or globally; many potential 
mailing/addressing applications using this TIS 
product. 

Please write for further information on these TI8 
products and let us know what your needs are for 
1979. Send a self-addressed stamped envelope 
to: 

TIS 

P.O. Box 921 

Los Alamos, NM S7944 


§ Pet is a trade mark of Commodore Business Machines 

r 

• PET 2001 • PET 2001 • PET 2001 • PET 2001 • PET 2001 • PET 2001 • PET 2001 



STRIP 


Model CAS-130 


■CUTS AWG 30 WIRE 
TO DESIRED LENGTH 

■STRIPS 1”0F INSULATION 


MINIMUM BILLING $25.00 
ADD SHIPPING CHARGE $2.00 
NEW YORK STATE RESIDENTS 
ADD APPLICABLE TAX 


) OK MACHINE & TOOL CORPORATION 

3455 Conner St., Bronx, N.Y. 10475 • (212) 994-6600 • TELEX 125091 
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"PET SCHEMATICS - 

Another First From “PET-SHACK” 
For only^&g^you get: NOW $24.95 

24” x 30” schematic of the CPU board, plus oversized 
schematics of the Video Monitor and Tape Recorder, 
plus complete Parts layout— all accurately and 
painstakingly drawn to the minutest detail. 

PET ROM ROUTINES 

Another Breakthrough From 
“PET-SHACK” 

For only $19.95 you get: 


Complete Assembly listings of all 7 ROMs, plus iden- 
tified subroutine entry points; Video Monitor, 
Keyboard routine, Tape Record and Playback routine, 
Real Time Clock, etc. 

To entice you we are also including our own Machine 
Language Monitor program for your PET using the key- 
board and video display. 

You can have the Monitor program on cassette for only 
$9.95 extra. 

Send check or money order 

TO: P€T-5HhCk Software House ^P37 

Marketing and Research Co. 

P. O. Box 966 
Mishawaka, IN 46544 


TRS-80 OWNERS! 

CASSETTE SOFTWARE FOR TRS-80 
#191 3-System Monitor — Write, Modify, De-bug and save 
machine language programs. Includes quicx re-start 
feature if our program bombs. User manual & Z80 
reference manual included. This is a separate package 
and cannot be combined with other programs for qty. dis- 
counts. Please specify if for 4K or16K ram and for Level I 
or Level II. $8.95 + .50 postage & handling. 

#1825-Teletype Interface— Machine language program 
to send & receive Baudot TTY at 60 or 100 wpm using 
TRS-80 cassette plugs. Requires 2 common Its, 2 op- 
tional isolators and +5 Vdc. 

#01 02-All-Star Baseball #1402-Nim/Batnum 

#031 8-Craps/Reverse #1 305-Math Educator 

#181 2-Real-Time Lander #2321-Wumpus 

#1920-Star Trek-(4K or 16K Level I or 16K Level II only) 
#061 2-File Locator #1518-Oriental Rings 

#0218-Biorhythm 

Order by Cat. No and Name. All programs run in 
minimum 4K l evel I or Level II except as noted. If order- 
ing for Level II, add "-II" after Cat. No. and "Level II" 
after name. Level I will be shipped unless specified! 
Prices: $7.95 ea„ $1 3.95 for 2, $23.95 for 4, 6 or more $5.00 
ea. Please include $.50 for each program for postage & 
handling. Check, Money Order, Visa or Master Charge 
only. No C.O.D. 

In the works-Available soon will be a series Small 
Business programs for the 32K System using mini-discs 
and line printer. We'll keep you posted. 

Esstoo-Deetoo Products ^E29 

■ P.O.Box 6128 Shreveport, LA 71106 ■ — 



ATTENTION TRS-80 & APPLE USERS 

IN TIME FOR CHRISTMAS 

===== A PRINTER FOR YOUR COMPUTER - 


731 I/O TYPEWRITER 

Refurbished with 
8y 2 " pin feed platten 
Upper and lower case 

$ 495 00 

SELECTRIC CONTROLLER 

Interfaces typewriter to 
ASCII MODEL 3S-01 

$249 35 

TERMS: VISA, MASTERCHARGE, 
Cashier Check or Money Order. 
C.O.D. with 10% down. 

Shipping Via Air or Truck collect. 

3 S SALES 

P.O. BOX 45944 
TULSA, OK 74145 
918/622-1058 


$ 995 00 

MODEL 3S-80 for TRS-80 
Ready to plug into your 
expansion interface. 

MODEL 3S-PP 

for computers with 8 bit serial 
port. 

MODEL 3S-SS 

for computers with RS-232 
port. 

$ 1095 °° for 

MODEL 3S-AA 

Includes RS-232 card for Apple 1 1 
Specify model number on order. 


Ready to plug into your 
computer 

Very high quality print 

Completely refurbished 
IBM 731 I/O 
Selectric terminal 
in a new table 

Upper & lower case 
removable type ball 

Special I/O interface 

Heavy duty re-mfg. IBM 
power supply 
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Visit our new retail location! Visit our new retail location! 


Visit our new retail location! 



•■I 



LM3A 3 dig 1% DC $134.00 

LM3.5A 3% dig .5% DC . . . $ 158.50 

LM40A 4 dig .1% DC $209.00 

LM4A 4 dig .03% DC $250.00 

• Rechargeable batteries and charger in- 
cluded 

• Measures DC Volts, AC Volts, Ohms and 
Current 

• Automatic polarity, decimal and overload 
indication 

• Rechargeable batteries and charger 

• Measures DC Volts, AC Volts, Ohms and 
Current 

• Automatic polarity, decimal and overload 
indication 

• No zero adjustment and no full-scale ohms 
adjust 

• Battery-operated — NiCad batteries; also AC 
line operation. 

• Large LED display for easy reading without 
interpolation 

• Size: x 2.7"W x 4"D 

Parts & labor guaranteed t year 
Tilt stand option S 3-50 

• Leather case $20.00 

Purchase any of the LM series 
\ Meters and buy the LEA THER CASE 
for 10 



$ 318 . 



| ■* 1 * ' | ;e 


£ — -S 3 LEVEL 

GOLD WIRE WRAP 


MS-15 MINISCOPE 

With Rechargeable Batteries A Charger Unit 

• 15 megahertz bandwidth. 

• External and internal trigger. PROBE 1v 

• Time base — .1 microsec. to 0.5 Sec/div • 21 probe 1C with the 

settings .-£-3%. purchase of SCOPE 

• Battery or line operation. /TIR and ihe MENTION of 

• Automatic & line sync modes. l Ll^T thiV MAGAZINE 

• Power consumption < iSwatts. ,h,S MAGAZINE 

• Vortical Gain — .01 10 50 V/dlv • 12 sailings ± 3%^ — 

• Viewing area 1 1" * 1.35" 

• Casa site 27’H x 6 4"W x 7.5"D. 3 pounds 

• Part* », labor guwsntMd 1 y*w t 0 , 

• lOto 1. tOmsg protM > *'• 

• lastnw carrying cut $ 45. 

• MS-215 Dual Trace Version of MS-15 $435. 




*. S-100 BUS EDGE CONNECTORS 


SI 00 WWG 50/100 Coni 125 cirs 
3 LEVEL WIRE WRAP 025 sq posts 
on 250 spaced rows GOLD plated 
1-4 5 9 10-24 

84.00 *375 S3.50 


RG81G 50/ 100 Com 125 ctrs DIP 
SOLDER TAIL on 140 spaced rows for 
ALT AIR motherboards GOLD plated 
•5 00 


S100-STG 50/100 Com 125ctrs 
DIP SOLDER TAIL on 250 spaced 
rows for VECTOR and MASI 
motherboards GOLD plated 
1-4 5-9 10 24 

$4.00 *375 *3 50 

R681 3 50/100 Coot 125 ctrs. 

PIERCED SOLOER EYELET tails 
GOLD 
97.36 


Other Popular Edge Connectors 


R644-3 22/44 Com 156 ctrs WIRE 

WRAP tails GOLD 

*4.71 


R644-G 22-44 Com 156 cus 

PIERCED SOLDER EYELES ta>ls 
GOLD plated 
1-4 5-9 10 24 

*3.00 *2.76 *2 50 

ATTN: OEM’S and Dealers, many other connectors evailable call or quotation. 


SOCKETS 


C3 


Sockets purchased in multiples of 50 per type may be combined for best price 

1-24 25-49 50-99 100-249 250-999 1K-5K 


8 pin* 

.41 

38 

35 

.31 

27 

23 

14 pin* 

39 

38 

.36 

32 

29 

27 

16 pin* 

43 

.42 

39 

.35 

.32 

.30 

18 pin 

.63 

58 

.54 

47 

42 

.36 

20 pin 

.80 

.75 

.70 

63 

58 

53 

22 pin* 

.90 

.85 

.80 

70 

.61 

.57 

24 pin 

.90 

.84 

78 

68 

63 

.58 

28 pin 

1.10 

1.00 

90 

.84 

.76 

71 

40 pin 

1.50 

1 40 

1.30 

1.20 

1 04 

89 


All sockets are GOLD 3 level closed entry * End and side stacabie 2 level. Solder Tail. Low 
Profile, Tin Sockets and Dip Plugs available CALL FOR QUOTATION 


LIQUID CRYSTAL DIGITAL 
CLOCK-CALENDAR 

• For Auto, Home, Office 

• Small in size (2x2 WxW) 

• Push button for seconds release for date. 

• Clocks mount anywhere with either 3M double 
sided tape or VELCRO, included 

• 2 MODELS AVAILABLE 

LCD-101, portable model runs on self-contained 
batteries for belter than a year 
LCD- 102, runs on 12 Volt system end Is back- 
lighted 

• LCD- 101 or LCD-102 ena nc 

your choice 404. JJ » 



00 


* Wiring jx 


8803 

MOTHER 
BOARD FOR 
S100 BUS 
MICRO- 
markings lor COMPUTERS 


glass 

component locations 
• CM) epoxy glass board with 2 ounce 
copper . soMer plated and 03* duma- 
ter notes lor leads 


circuds 

• Mounts 1 1 receptacles with 100 contacts |2 
rows) on t25 centers wrtn 250 row spacing. 
Vector part number R68I 2. or mounts tOrecep- 




Plugboards 


,Price: 

$ 29.50 


8800V 

Universal Microcomputer/processor 
plugboard, use with S-100 bus Com- 
plete with heat sink & hardware 5 3' x 
10 x 1/16 

1-4 5-9 10-24 

$19.95 $17.95 $15.96 

8801-1 

Same as 8800V except plain: less power 
buses & heat sink 

1-4 5-9 10-24 




3682 9.6” x 4.5” 
$10.97 

3682-2 6.5” x 4.5” 
$9.81 

Hi-Density Dual-ln-Line 
Plugboard for Wire Wrap 
with Power & Grd. Bus 
Epoxy Glass 1/16” 44 
pin con. spaced .156 


3677 9 6” x 4.5’ 

$10.90 

3677-2 6.5” x 4.5” 

$9.74 

Gen. Purpose D.I.P. 
Boards with Bus Pattern 
for Solder or Wire Wrap. 
Epoxy Glass 1/16” 44 
pin con, spaced .156 



3662 6.5” x 4.5” 

$7.65 

3662-2 9.6” x 4.5” 

$11.45 

P pattern plugboards for 
IC’s Epoxy Glass 1/16” 
44 pin con. spaced .156 


3690-12 

CARD EXTENDER 

Card Extender has 100 
contacts-50 per side on .125 
centers-Attached connector-is 
compatible with S-100 Bus 

Systems $25.00 

3690 6.5” 22/44 pin .158 
ctrs. Extenders $12.00 


1/16 j/e3dt BOARD 

.042 dia holes on 
0.1 spacing for IC’s 

Phenolic PRICE 

PART NO. SIZE 1-9 10-19 

64P44XXXP 45x6.5” $1.49 1-34 

1 69P44XXXP 4.5x17” $3.51 3.16 



Wraps insulated wire on 029" square posts 
FOUR TIMES FASTER 


fb 


Ikm® 




$24.50 


with two 
100’ spools 
oi 28 ga 




P160-4T 
includes 
charger, wire 

$75.00 


Epoxy Glass 
64P44 
84P44 
1 69P44 
169P84 


45x6.5” 

45x8.5” 

4.5x17” 

8.5x17” 


$1.70 

$ 2.10 

$4.30 

$7.65 


NO PRE STRIPPING * 

NO PRE -CUTTING* 

SPOOL FED WIRE* 

'The spooled wire passes through ihe tool pasi a slitting edge 
next to me wrap post * narrow longitudinal cut is made m me 
insulation wheie it presses the square post 
corn** me bred copper is .noemod by the shrp eogt 
(7 terns* 7* contacts) 


SLIT N WRAP . 2 m 
WIRE ° 

NO. 28 GAGE INSULATED 
WIRE, 100’ SPOOLS 

WZ8 ? A Ng ] Green w» 2 C Pkg J Dear 
W28 2 B-Pkg 3 AM W» 2 D Pig 3 8>«e 


2708 

8K 450 ns 

EPROM 

FACTORY PRIME 

$ 9.00 EA. 

25 + Call For 

Price 


,?M 




PRICE: $16.95 


315— S S8me as 315 
but with 14" bar to 
accomodate "S100" 
boards. 

PRICE:$1Z95 


VISE 



PRICE: $11.95 



PRICE: $11.95 

VACUUM BASE 


PRICE: $12.95 


PRICE: $12.95 


PANAVISE TILTS, TURNS, AND \ 
ROTATES TO ANY POSITION. 

IT HOLDS YOUR WORK 
EXACTLY WHERE YOU WANT IT. 




PRICE: $16.95 


PRICE:$I2.95 


$0 


WRAP POST 

for .042 dia. holes 
(all boards on this page) 
T-44 pkg. 100 $ 2.28 

T-44 pkg. 

1000 $14.00 

A-13 hand installing 
tool $ 2.80 


^ $ 49.95 

SPECIAL 



Perfectly balanced, fluorescent 
lighting with precision magnifier 
lens. For prof’l. techn’l & hobbist 
Has die cast protective shade, inst start 
3 diopter lens 42” reach 


$54.95 



tS P21 


PRIORITY 



SC-5 
With 
Rechargeable 
Batteries & 
Charger 
Unit J 9 g 


14 & 16 PIN 
-OLD 3 LEVEL 
WIRE WRAP 
SOCKETS 

*14 - G3 100 for 
$30.00 
16-G3 100 for 
$30.00 
50 of each for $32.00 

Sockets are End & Side stackable, 
closed entry 


FM-7 
With 

Rechargeable 
Batteries & 
Charger 

Unll $215 

Features Include • By using tne new NLS SC-5 Prescaler, the range ot 
the FM-7 Frequency Meter, which is 10 Hz to 60 MHz. may be extended 
to 512 MHz (the upper VHF & UHF trequency bands) • The FM-7 uti- 
lizes an LED readout, providing 7-digit resolution • The FM-7 can be 
calibrated to an accuracy ol 0 .00001 % • The SC-5 is accurate to one 
part per million. • Each unit has 30 milltvotts sensitivity, is battery 
powered and has a charger unit included • Dimensions ot each are 1 .9" 
H x 2.7" W x 3 9" 0 • The units may be obtained separately or as a 
"Frequency Duo " • Paris & Labor guaranteed 1 year. 

Till stand option S 3 50 

Leather case $20.00 



Price Breakthrough! 


$175° 

MA1Q03 
CAR CLOCK 


Bright Green Fluorescent Display Crys- 
tal Time Base Assembled, just add 
switches and 12 VDC. 





SPECIAL 

®14CS2 100 for *14°° 
• '16CS2 100 for *16 00 

14 pin CS210for*2" 

16 pin CS2 8 for '2" 


These low cost DIP sockets will accept 
both standard width plugs and chips. 

For use with chips, the sockets offer a tow 
profile height of only .125" above the board. 
These sockets are end stackable. 


ELECTRONICS* 


16723K Roscoe Blvd. Sepulveda, CA 91 343 

Terms: VISA. MC, BAC. check. Money Order, C.O.D., U.S. Funds Only. CA residents add 6% sales tax. Mini- 
mum order $10.00 Orders less than $75.00 include 10% shipping and handling; excess refunded. Just in case 
. please include your phone no. good thru m% 


Send for our latest brochure. 


phone orders welcome (213) 893-8202 


OEM and Institutional inquiries invited. 


24 PIN DIP PLUGS 

WITH COVERS 

4BBB 

3/ $1.00 
40/ $10.00 


Visit our new retail location! 


Visit our new retail location! Visit our new retail location! 



YOUR OWN TRS-80 SYSTEM 
AT TREMENDOUS SAVINGS 



TRS-80 


Model 

List Price 

Our Price 

Level II-4K 

$698.00 

$628.20 

Level 11-1 6K 

$988.00 

$889.20 

Expansion Interface 

$299.00 

$269.10 

COMPATIBLE PERIPHERALS 

Item 

List Price 

Our Price 

Mini-Disk System 



1st Drive w/DOS 

$499.00 

$395.00 

Additional Drives 

$489.00 

$385.00 

Line Printer 


$1039.00 

Okidata Md. 1 

$1299.00 

Centronics 779 

$1299.00 

$975.00 

Centronics 779 

$1399.00 

$1100.00 

w/pin feed 



SA400 w/Power Supply 


$395.00 

and Enclosure 

$475.00 


SUPPLIES 



THE MICRO WORKS DS-68 COMPUTER PORTRAIT SYSTEM IS MORE 
THAN THE WORLD S LEAST EXPENSIVE PORTRAIT SYSTEM. . .ITS 
ALSO THE EASIEST TO USE. Best ot all. it reflects the quality you've come 
tn exDect from The Micro Works. 


INEXPENSIVE For starters, total system cost is thousands of dollars 
lower than other commercially available systems. In addition, the system 
generates income, enough to pay for itself and expand when the time 
comes. Customers for computer portraits are as close as your county 
fair, shopping mall, custom T-shirt house, or even the mailbox. To top it 
off, the system is a powerful computer for business and personal use, not 
dedicated to portraits or biorhythms as most systems are. 


EASY TO USE System hardware is shipped to you assembled, burned in 
and tested. Cables, interface boards, and all the little details are taken 
care of. BIOPIC software in EPROM allows an untrained operator to 
become an expert at both portraits and biorhythms in minutes. BIOPIC 
supports reverse printing for T-shirt transfers, your choice of captions or 
standard messages. 


QUALITY The Micro Works DS-68 System gives you the most reliable 
names in industry. It’s based on the SWTPC/2 6800 CPU equipped with 
20K bytes of RAM and SMARTBUG. The Micro Works DS-68 Digisector, a 
fast high resolution video digitizer, performs the magic. Additional 
peripherals include the Micro Works PSB-08 PROM System Board, 
Advanced Video FSII camera, and Malibu Model 160 printer. You supply 
the TV monitor and terminal and you’re in business. 


BONUS We’re flexible. You may have some of the hardware and not 
require a complete system. Or you may wish to have a turnkey system, 
terminal and monitor included, shipped to your doorstep. Call or write 
with your requirements; The Micro Works has a solution for you! 

The Micro Works DS-68 Computer Portrait System $5750.00 


P.aBQXIIIQ DEL MAR, CA. 92014 714-75B-2BB7 
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SOFTWARE! 


■\ 


YES! QUALITY SOFTWARE FOR THE TRS-SO IS 
NOW WRITTEN & AVAILABLE. BCC IS PLEASED 
TO BE ABLE TO PRESENT SOME VERY FINE 
SOFTWARE NOW WITH EVEN MORE AVAIL- 
ABLE IN THE VERY NEAR FUTURE. ALSO WE 
DEVELOP CUSTOM DESIGNED SOFTWARE FOR 
YOUR EVERY NEED. WRITE US FOR A FREE 
PRICE QUOTE. 




WHEN YOU THINK SOFTWARE THINK BCC! 


□ EXPENSE REPORTING SYSTEM-$22.95 Level II 

Requires 16K of RAM. Keeps track of up to 50 Expense Categories for a full 
year. Gives monthly, quarterly, and annual totals of expenses. For the small 
business or home use. 


< 


BACKGAMMON— $19.95 Levels I & II 

Requires 16K of RAM. PLAY AGAINST THE COMPUTER and lose. The com- 
puter plays a pretty good game! 

□ SPACE TREK-80— $9.95 Levels I & II 

Requires 16K of RAM. Play a strange game of blowing-up stars to find star- 
bases. Watch out for those antimatter mines. Tune-in on your AM radio for 
strange sound effects. 

i j ASTRONOMY SIGHT REDUCTION— $24.95 Levels I & II 

Requires 8K of RAM. For Astronomers. Convert Right Ascension and Declination of 
celestial objects to Azimuth (compass dir.) & altitude (degrees). Creates a 24 hour 
table in siderial and standard times. 


Diskettes $4.95 ea.* 3 for $12.00* 10 for $37.50 

C-10 Cassettes 5 for $4.50* 25 for $18.75 


Paper (8V2"x 1 1 " forms; 3500 per carton) $1 9.95 


Master Charge and VISA accepted ^vi 9 


V R DATA CORPORATION 


777 Henderson Boulevard, Folcroft, PA 19032 
L (215)583-5101 k 


ORDER NOW! All programs come on quality cassettes. Programs are available 
on diskette for an additional charge of $7.00 per order. NYS residents add 7%. 

Check boxes of items being ordered: 

# of items ordered Total amount enclosed (All items must be 

prepaid.) 


©©(yiinrtyitf C®irasiuilhtfiifi)§ 


is B 35 21 friendly rd. 

smithtown ny 11787 


Dept. TRS - 80 . 
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WORKBOOKS FOR THE COMMODORE PET 2001 
Getting Started with Your PET WB-1 $4.00 

Covers the fundamentals of PET BASIC: calculator 
and program mode, data input and output, data 
representation, program storage on the cassette. 
PET String and Array Handling WB-2 $3.95 

Covers string and substring search, concatenation, 
replacement and manipulation. 

PET Graphics WB-3 $4.95 

Covers use of cursor control and special graphics 
symbols to draw plots, histograms, and sketches. 
PET Cassette I/O WB-4 $4.95 

Covers OPEN, CLOSE, string and numeric data files. 
Miscellaneous PET Features WB-5 $3.95 

Covers the clock, random number generator, upper 

and lowercase alphabetic characters, saving memory 
space, etc. 

Add $1.50 for shipping and handling. 

TIS 

P.O. Box 921 

Los Alamos, NM 87544 

Money back guarantee 


§ Pet is a trade mark of Commodore Business Machines 


■d 
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• PET 2001 • PET 2001 • PET 2001 • PET 2001 • PET 2001 • PET 2001 • PET 2001 


PUT A HANDLE 
ON YOUR TRS 80 

Matched set of custom built cases to protect and store your computer. 
» Dustproof • Durable Vinyl Construction 
* Convenient • Handsome Black Textured Finish, 

► Protective skids • Luggage Style Handle 


Keyboard. 


Cassette Machine Accessories 



Holds 12* Vklso Monitor 


Special! Order A Set 
Save 10% Your Cost $54.00 
Get Protection For Your 
TRS 80 Now 
Order Yours Today! 

Made in the USA by Ambico Inc., 101 Horton Ave. Lynbrook, N. Y. 11563 



Send Check or Money Order to: Ambico Inc. 
101 Horton Avenue Lynbrook, New \brk 11563 

Case A $35.00 □ Case B $25.00 □ 
Set: Case A and B $54.00 □ 

Send To: 


Name 


Zip. 


Address 

| Please add $2.00 per case shipping and handling charge. N.Y. State 
i residents include sales tax. bi i 


TRS-80 

QUADRUPLE YOUR 
TRS-80 MEMORY! 

In just o few minutes with no soldering you con 
conveniently convert your TRS-80 memory from 
4K to 1 6K Bytes. The conversion kit includes eight 
high quality, fast 250nS dynamic RAM chips, two 
pre-programmed dip shunts and easy to follow 
instructions. This simple memory expansion kircon 
rurn your TR5-80 from o minimum memory size 
machine ro o powerful 16K (or 32K) computer 
with room for the kind of programs you hove 
always wanted to write and use. Save over 
$100.00 from the manufacturer's price. Con also 
be used for Expansion Unit empty sockets. 

No.TRS-1 RAM Package -$125.00 

SUPPLIES LIMITED - ACT NOW!! 

R5.H. ELECTRONICS 

2383 Aropoho 

Thousand O o ks, C A 92360 



Give your computer . . 
..the time of day! 


WITH THE CK-7 CLOCK 
FOR SWTPC COMPUTERS. 


• A TRUE CLOCK, not a timer, keeps time 
continuously without servicing by the com- 
puter. Provides hours, minutes, seconds. 


• PROGRAMMABLE, for 12 hour or 24 
hour operation. Clock is set under software 
control. 


• INTERRUPTS can be programmed to occur 
on the hour, minute, second, or 1/60 
second. 


• COMPLETE KIT - $49.95 


Optional power supply allows clock to run 
with computer power turned off — $4.95 



'JPC PRODUCTS Cu. ^ ji2 

P.O. BOX 5615 

ALBUQUERQUE, N.M. 87185 


Terms: Cash, MC or Visa 
Shipped Prepaid 


NM Residents Add 
4% Tax. 


s 
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FLOPPY DISKETTES 


TOP OUALITY VERBATIM™ DISKETTES 
AT SPECIAL PRICES* 


Item Code 

Description 

Ust 

Price 

Our 

Usual 

Price/ea. 

Special 

Price 

Each* 

Special 
Box 
of 10* 

VB-FD01 

8” Soft-sectors IBM Format 

$8.50 

$5.50 

$5.00 

$47. 

VB-FD32 

8” 32 sectors hard-sectored 
for Shugard, Tektronics, etc. 
5” Soft-sectored IBM 
compatible 

5” 10 sectors hard-sectored 
for North Star 

$8.50 

$5.50 

$5.00 

$47. 

VB-MD01 

$5.95 

$4.50 

$4.00 

$37. 

VB-MD10 

$5.95 

$4.50 

$4.00 

$37. 

VB-MD16 

16 sectored for Micropolis 

$5.95 

$4.50 

$4.00 

$37. 


*To qualify for these special prices: 

1. Payment must accompany mail order or call with credit 
card . 

No C.O.D. 

2. Refer to this ad by: magazine title, issue month, and 
page number. 

Prices are F.O.B. our warehouse. Add SI. 50 shipping & handling per each 10 (or 
less) diskettes N.Y. state residents add appropriate sales tax. 

Call (315) 637-6208 or 

send ° rder,o: computer ^ 
enterpriser™ 

P.O. Box 71 • Fayetteville, New York 13066 


“Take it from ole Santa. . . s 


COMPUTER CORNER OF N.J. " C64 

will afford you the Merriest Christmas 
you’ve had in years with this great deal on 
an APPLE II with 16-K for $1195. 

With each purchase of the APPLE II 16-K 


you will receive ABSOLUTELY FREE . . . one 
VL- SUP“R” MOD II and one 

l/f Cassette Recorder. 

Y VOFFER LIMITED . . . ORDER BEFORE JAN. 15, 197SL/ 



Radio Shack Computer Users 

T Q monthly 

I newsletter 

The largest publication devoted to the TRS-80 System 

• Business • Software Exchange 

• Personal Finance • Market Place 

• Practical Applications • Questions and Answers 

• Gambling— Games • Program Printouts 

• Latest RADIO SHACK Developments 

• . . . and more 

Major programs published monthly . . . Complete income tax 
program (long and short forms) . . . Inventory control ... Ex- 
tensive mailing list and file program ... Payroll ... Stock 
selection and indicators . . . Horse selector for picking win- 
ners . . . Renumber program lines . . . Chess . . . Checkers . . . 
Financial package . . . 

$24. Per Year 




Box 149K New City, New York 10956 (914) 425-1535 


Send for FREE Software Catalogue (Including listings of 
hundreds of TRS programs available on cassette and diskette). 



SUPERKIM 

MICROPRODUCTS HAS THEM 


MICROPRODUCTS announces Superkim, 
its new singleboard control computer for 
commercial, industrial and hobbyist uses. 
Superkim can accommodate 4K RAM and 
16K EPROM onboard. 

This super controller can be applied to any 
situation where intelligent control is 
desirable; such as any manufacturing or 
production line process where automa- 
tion is possible or to automatic tool 
operation or to real time data collection. 
The board has a large prototype area 
suitable for mounting Analog to Digital. 
Digital to Analog converters, relays and 
other interface devices. 

Superkim is totally compatible with all 
KIM-1* software and most KIM-1 and 
APPLE II hardware interfaces. It has TTY. 
RS232 and audio cassette interfaces as 
well as an onboard 5 volt. 3 amp and 12 
volt regulator, rectifier diodes and filter 


capacitor Superkim has eight latched 
priority interrupts which are individ- 
ually resettable under software control. 
This feature is absolutely essential for 
implementing highly useful real time 
systems. 

MICROPRODUCTS can supply a hardware 
interface and a software downloading 
routine for the APPLE II and a firmware 
receiver routine, located in a 2716 EPROM, 
for installation in the Superkim. This 
greatly facilitates software development 
for the Superkim because of the powerful 
MICROPRODUCTS/APPLE II Co-resident 
assembler, the MICROPRODUCTS/ 
APPLE II to PR-40 interface and the large 
memory available in the APPLE II. The 
software can be instantaneously trans- 
mitted from your APPLE II software devel- 
opment system to your Superkim RAM for 
instant checkout and use 

'KIM-1 is a product of MOS Technology 


APPLE II 

DEVICES BY MICROPRODUCTS 


MICROPRODUCTS/APPLE II PR-40 and Centronics Interface 49.95 

MICROPRODUCTS/APPLE II 8-bit parallel output port card 44.95 

MICROPRODUCTS/APPLE 1 1 co-resident assembler on cassette 19.95 

MICROPRODUCTS/APPLE II co-resident assembler on floppy disc 25.00 

MICROPRODUCTS/APPLE II EPROM programmer 99.95 

MICROPRODUCTS/APPLE 1 1 5 volt EPROM socketadapter 14.95 

MICROPRODUCTS/APPLE II modem 129.95 

MICROPRODUCTS Superkim single board control computer 395.00 

MICROPRODUCTS 1 6 character alphanumeric LCD 795.00 

MICROPRODUCTS/KIM-1 improved keyboard with double sided. 

gold plated pc board 30.00 


Dealer inquiries invited 
California residents add 6% sales tax 


MICROPRODUCTS 

1024-1 7th / Hermosa Beach / CA 90254 
(213) 374-1673 

^ M68 
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Datapoint CRT Terminals 


#3000 


Fully-Assembled — Guaranteed 

$595.00 #3360 $649.50 


• Add $15.00 Packing • Shipped FOB Washington, D.C. 

• Terms Check or MO • Immediate Shipment 

• Guaranteed 90 days 

MODEL 3000 

25 lines x 72 characters, Full or half duplex speeds 1 10, 150, 300 Baud, higher 
on options 


MODEL 3360 

25 lines x 82 characters (Scrolling version 24 lines); Supplied either 
DAT ASH ARE compatible, or scrolling, add $35.00. Addressable cursor. Speeds 
300, 1200, 2400, 4800 Baud, higher on options. Block transmit standard. Extra 
buffer, external item control capability on options. 


Both terminals have Standard ASCII reed-switch keyboard with any-key 
rollover, user-codeable keyboard matrix, numeric keypad, cursor control keys, 
green P-31 screen phosphor, standard RS-232 interface. Printer output. Up to 2 
Amps at 5, 14, 25 volts available to drive KIM-I or other small processor. 
Manual $10, Cable kit $9.95. 

M-33 KSR Teletype $495.00. Other printers, drives, available, also Datapoint 
2200 . 

We can service CRTs, micros, main-frames. Quantity discounts available. 

TELECOMMUNICATIONS SERVICES CO. 

Box 4117, Alexandria, Va. 22303 ^ T26 

703-683-4019 / TLX 89-623 



6800 OWNERS 

At last a real world fully addressable SS-50 
control interface. Control robots, appliances, 
organs, solar devices, etc. Applications limited 
only by your imagination. Easy to use with ma- 
chine language as well as basic. Fully buffered 
board plugs directly onto mother board and re- 
sponds to any address defined by user. 8 fast 
relays latch data while 8 opto-isolators allow 
handshaking capacity. <jgg go 

Assembled and tested $125.00 


EXTENDER BOARDS 

Extend both the 30 and 50 pin buses in SWTP 
6800 Both for $19.95. 


Visa & Master Charge • Ariz. Res. add 5% Sales Tax 

WRITE FOR DETAILS 

TRANSITION ENTERPRISES INC. -« 6 

Star Route, Box 241, Buckeye, AZ 85326 


Sold on 
Sol? 



Talk to The 
Microcomputer 

PeODle ® A com P uter system can be a big help to any 
sm aii business. In more ways than one. 

Sol is versatile. It can do your ledger. Solve engineering 
problems. Help you keep up with paperwork. Sol can even entertain 
you . Sol will do most of the things you can do with a minicomputer, 
for one quarter the cost. And it can grow with your ability to use it. 

Sol is dependable. Each one comes with a full year’s warranty. 
And when you do need service, just call us. We don’t sell what we 
can’t keep running! 

If you, along with hundreds of others, are sold on Sol, there’s 
only one thing left to do. Talk to The Microcomputer People® at 
Computer Mart of New Jersey and Computer Mart of Pennsylvania. 
Write or call us today. 

Sol is brought to you from Processor Technology by The 
Microcomputer People.® 

Processor Technology 




The Microcomputer 
People .® 


Computer Mart of New Jersey 

501 Route 27, Iselin. NJ 08830 • 201 -283-0600 C30 

Tue.-Sat.10:00-6:00* Tue & Thur. til 9:00 

Computer Mart of Pennsylvania 

550 DeKalb Pike. King of Prussia, PA 19406 • 215-265-2580 
Tue.-Thur 11:00-9:00 • Fri. & Sat. 10:00-6:00 


$ 


WELCOME TO THE SOURCE 

A Z80/8080 DISK BASED DISASSEMBLER 


Q 


Example: THE SOURCE produces the disk source file below from the following object 
code: 

21 80 00 06 OA 7E CD OF 01 23 10 F9 C3 00 00 E5 

IF IF IF IF CD IF 01 FI CD IF 01 3E 20 18 04 E6 

OF C6 30 C5 E5 5F OE 02 CD 05 00 El Cl C9 


THE SOURCE runs on either an 8080, 8085 or 
Z-80 microcomputer under CP/M*. Object code 
is transformed into a source file on disk ready to 
be assembled or edited. Z-80 mnemonics 
produced are switch selectable for either TDL's 
Macro Assembler or MAC* (Zilog mnemonics: 
inquire).Many other switch selectable options to 
aid in disassembly. 



ORG 

OlOOH 

LBLOOO 

EQU 

OOOOH 

LBL. 001 

eru 

0002H 

LBL.002 

ERU 

0005H 

LBL003 

ERU 

OOOAH 

LBL004 

ERU 

OOOFH 

LBL005 

ERU 

0020H 

L BL.006 

EQU 

0030H 

LBL007 

EQU 

OOOOH 


L.XI 

H> LBL 007 


MV I 

Br LBL 00 3 

LBL008 l 

MOV 

A * M 


CALL 

LBL009 


INX 

H 


DJNZ 

LBL008 


JMP 

LBLOOO 

LBl 009; 

PUSH 

RAR 

RAR 

RAR 

RAR 

CALL 

POP 

PSW 

LBLOIO 

PSW 


CALL 

LBLOIO 


MVI 

A>LBL005 


JMPR 

LBLOli 

L.BL010J 

ANI 

LBL004 


ADI 

LBL 006 

LBLOli: 

PUSH 

B 


PUSH 

H 


MOV 

ErA 


MVI 

CrLBLOOl 


CALL 

LBL002 


POP 

H 


POP 

B 


RET 


LBL012J 

END 



THE SOURCE is distributed on a single density 
8" floppy disk. (Write for other formats.) 


'Trademark Digital Research, Inc. 


MJB M65 

COMPUTER 

ASSOCIATES 

41 Meadow Dr. 

Spencerport, New York 14459 


THE SOURCE is $69.95 postpaid. 
N.Y. residents add 7% sales tax. 


DEALER INQUIRIES INVITED 
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APPLE-II USERS 


Good news! Now you can save money buying 16K 
of memory for $160.00 or 32K of memory for 
$300.00!!! Unbelievable!!! We have Motorola 
Prime Dynamic RAMs which are 250nS, rather 
than the usual 450nS. For conversion follow in- 
structions in your Apple II-Manual. We also in- 
clude 3 programmable DIP Shunts with each 
order for your convenience. 

786-A 16K Dynamic RAM $119.95 
786-A2 32K Dynamic RAM $238.50 


DELTRONIKS ^ 
Atlanta, Ga. 30359 !■■■ 

(404) 458-4690 


P. O. Box 29363 



BUSS 

OndeficncUnt <zAI ewsLe.tte’i oj do. domfiutzxi. 

325 PENNSYLVANIA AVENUE. S.E. 

WASHINGTON. D. C. 20003 
Dear Kilobaud reader: 

Buss lets you in on news of H8- and Hll- 
corapatible hardware and software from 
other vendors as well as providing in- 
formation on new items being developed 
in Benton Harbor before their official 
announcement. It also shares the exper- 
iences of users with their computers and 
peripherals from Heath Co. All this can 
help you plan additions to your system. 

Your 12-issue subscription can start 
either with the current issue or with 
all available back issues. Send $ 7.45 
to Buss, 325 Pennsylvania Ave. , SE, 
Washington, DC 20003. 


CHARLES FLOTO editor 

F4 



Key 



Electronics 


<§x8Xi> 

Full ASCII Professional 
Keyboard Kit, Model 756 



• Full I 28 Character ASCII • Tri-Mode MOS En- 
coding • MOS/DTL7TTL Compatible Output • 
Two-Key Rollover • Level and Pulse Strobe • 
Shift and Alpha Lock • Selectable Parity • 
Positive or Negative Logic • All New, OEM 
Grade Components • Gold Contact. Low 
Bounce Key Switches • Rugged G-10 Printed 
Circuit Board • Low Power Consumption . . . 


and More 

Model 756 Keyboard Kit $64.95 

Model 701 Plastic Enclosure $14.95 

Model 702 Steel Enclosure $29.95 


Send for catalogue of other NEW merchandise, 
Semis, Sockets, ICs, Res., Caps, and MORE. 

N.Y.S. Residents Add 4% Sales Tax 


Send to: Key Electronics 

P.O. Box 3506 
Schenectady, NY 12303 


is K14 


FREE CODING SHEETS 


• Cut the time from initial coding to pro- 
duction by allowing a better view of 
program organization and coding errors. 

• High quality BASIC coding sheets at a 
price that encourages you to use them. 

• Eye-ease brown grid and shading “keys” 
each line for enhanced readability. 

SO—Sl^x 11" sheets to a pad. 

1 pad for $2. 10+ .75 shipping 

2 pads for $3.95 + 1.00 shipping 
5 pads for $9.50 + 1.35 shipping 

Mass, residents add 5% sales tax 
Send check or money order 


n r* ■ ■ COMPUTER 

I PACKAGES is C103 
KJ KJ KM UNLIMITED 

I 99 Reservoir St. Holden, MA 01520 
(617) 829-2570 Div. of SCB Inc. 


For FREE SAMPLE packet circle our number 
on the reader service card or request direct. 


PUT YOUR MICRO TO WORK! 


We offer quality software for business, 
educational and scientific needs. For 
example: 

'GENERAL LEDGER: 15 programs 

totalling almost 50K, including income 
statement-balance sheet check register, 
custom account names, complete audit 
trails, and much, much, more. User oriented 
with manual. $50.00. 

We also have payroll, accounts payable, 
accounts receivable, multiple regression, 
grade book and others. 

Check our documentation before you buy. 
Each manual Is $5.00 (credited towards 
purchase). All programs on diskette, and 
use North Star Basic, 8K of free memory 1 
or 2 drives 


Write for details 

ECOSOFT 

P.O. Box 68602 
Indianapolis, IN 46208 


D.C. METRO AREA 

TYSONS CORNER. VIRGINIA 


THE 

COMPUTER SYSTEMS 
STORE V* C73 

MICROCOMPUTERS & PERIPHERALS 
HOME. SCHOOL & SMALL BUSINESS 
FEATURING 

Small Business Systems Complete with 
Application Software Including 
Word Processing 


DEALERS FOR 


Commodore Pet 
Processor Technology 
Polymorphc 
Cromemco 
Southwest Technical 
Micro-Computer 
Business Systems. Inc 


Lear Siegier 
Diablo 

Texas Instruments 
DEC 

North Star 
Anderson Jacobson 
Books & Magazines 


1984 Chain Bridge Rd 
McLean. VA. 
703-821 -8333 


AD-68A ANALOG-TO- 
DIGITAL CONVERTER 



• 8 analog input channels 
•Occupies one SWTPC 6800 I/O 

slot 

• Quality components and PCB 

• Complete documentation 

• 90 day full warranty 
•Assembl ed a nd teste d 

$39.95 5 gg 


Available from your local dealer or 
factory direct. Write for additional 
information. 

124 

Innovative Technology 

510 Oxford Park 
Garland. Texas 75043 
(214) 270-8393 



TRS-80 y*' 

SPECIAL PROMOTION SALE 
Save 10% plus, NO TAXES will 
be charged on out of state ship- 
ments. Units Delivered in Continen- 
tal U.S. 

You can also save 10% on other 
fine Radio Shack® products we 
carry. 

Offered exclusively by 

Radio Shack® ^ p 3s 
Authorized Sales Center 

1117 Conway, Mission, Texas 78572 
Radio Shack® warranties will be 
honored by your local Radio Shack® 

store. (512) 585-2766 | 



ANNOUNCING THE 
BYTE BOARD 


A Better EPROM Board 


Better because . . . 

• It holds 16 2708s • Each 2708 is individually ad- 
dressable on any IK boundary • Unused EPROM 
do not take up memory space • Power On Jump 
available for front panel-less operation • S-100 
bus compatible • Comes with a 20+ page 
assembly & user’s manual • It’s gold fingered, 
solder masked, and silk screened, and comes 
complete with sockets and ail parts except 
EPROMs. 


Compare. You can pay more, but you can’t buy a 
better, more versatile EPROM board. 

$69 kit $99 assembled 


Want EPROMs? We’ve got 2708s for $10 ea, 
8/$76, or 16/$145. Prime, 450ns of course. 

Need an EPROM eraser? Ours is $30 
2704/2708/2716 programming? Contact us. 
Immediate delivery from stock for M.O. or COD. 
20% deposit on COD. Calif, res. add 6%. 

Dealer inquires invited. ^ . 

a?' 



P.O. Box 3141 
Burbank, CA 91504 
213-842-2866 


is D32 
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As featured 
in POPULAR 
ELECTRONICS 


Shown with 
optional 4k Memory Boards, 
GIANT BOARD™ l Uu|o Board. 



HOBBYISTS! ENGINEERS! TECHNICIANS! STUDENTS! 


Write and run machine language programs at home, display video 
graphics on your TV set and design microprocessor circuits— the 
very first night — even if you’ve never used a computer before! 

II featuring RCA COSMAC 

COMPUTER * 99 95 

as FORTRAN and BASIC must be translated into machine 
language before a computer can understand them. With ELF 
11 you build a solid foundation in computers so you’ll really 
know what you’re doing, no matter how complicated things 
get. 

Video output also makes ELF II unique among computers 
selling for such a low price. Attached to your TV set, ELF II 
becomes a fabulous home entertainment center. It's capable of 
providing endless hours of fun for both adults and children of 
all ages! ELF II can create graphics, alphanumeric displays 
and fantastic video games. 

No additional hardware is required to connect ELF II to 
your TV’s video input. If you prefer to connect ELF II to your 
antenna terminals instead, simply use a low cost RF modulator 
(to order one, see coupon below). 

ELF IPs 5-card expansion bus (connectors not included) 
allows you to expand ELF 11 as your needs for power grows. If 
you’re an engineer or hobbiest, you can also use ELF II as a 
counter, alarm, lock, thermostat, timer or telephone dialer, or 
for countless other applications. 

ELF II Explodes Into A Giant! 

Thanks to ongoing work by RCA and Netronics, ELF II 
add-ons are among the most advanced anywhere. Plug in the 
GIANT BOARDS and you can record and play back programs, 
edit and debug programs, communicate with remote devices 
and make things happen in the outside world. Add Kluge Board 
to get ELF II to solve special problems such as operating a 
more complex alarm system or controlling a printing press. 
Add 4k RAM board and you can write longer programs, store 
more information and solve more sophisticated problems. 

Expanded, ELF II is perfect for engineering, business, 
industrial, scientific and personal finance applications. No 
other small computer anywhere near ELF II’s low price is 
backed by such an extensive research and development pro- 
gram. 

The ELF-BUG”* Monitor is an extremely recent break- 
through that lets you debug programs with lightening speed 
because the key to debugging is to know what’s inside the 
registers of the microprocessor and, instead of single stepping 
through your program, the ELF-BUG”* Monitor, utilizing 
break points, lets you display the entire contents of the regis- 
ters on your TV screen at any point in your program. You find 
out immediately what’s going on and can make any necessary 
changes. Programming is further simplified by displaying 24 
bytes of RAM with full address, blinking cursor and auto 
scrolling. A must for serious programmers! 

Netronics will soon be introducing the ELF II Color 
Graphics & Music System — more breakthroughs that ELF II 
owners will be the first to enjoy! 

Now BASIC Makes Programming ELF II Even Easier! 

Like all computers, ELF II understands only “machine 
language’’— the language computers use to talk to each other. 
But, to make life easier for you, we’ve developed an ELF II 
Tiny BASIC. It talks to ELF II in machine language for you so 
that you can program ELF II with simple words that can be 
typed out on a keyboard such as PRINT, RUN and LOAD. 


Stop reading abouTcomputers and get your hands on one! With 
ELF II and our new Short Course by Tom Pittman, you can 
master computers in no time at all! ELF II demonstrates all 91 
commands an RCA 1802 can execute and the Short Course 
quickly teaches you how to use each of the I802’s capabilities. 

ELF II’s video output lets you display an alphanumeric 
readout or graphics on any TV screen or video monitor plus 
enjoy the latest video games, including an exciting new 
target/missile gun game that was specifically developed for 
ELF II. 

But that’s not all. Once you’ve mastered computer funda- 
mentals, ELF II can give you POWER with add-ons that are 
among the most advanced found anywhere. No wonder IEEE 
chapters plus hundreds of universities and major corporations 
have chosen the ELF II to introduce their students and per- 
sonnel to microprocessor computing! 

Learn The Skill That May Soon Be Far 
More Important Than Your College Degree! 

The ability to use a computer may soon be more important to 
your earning power than a college degree. Without a knowl- 
edge of computers, you are always at the mercy of others when 
it comes to solving highly complex business, engineering, in- 
dustrial and scientific problems. People who understand com- 
puters can command MONEY and to get in on the action, you 
must learn computers. Otherwise you’ll be left behind. 

ELF II Is The F-A-S-T Way To Learn 
Computer Fundamentals! 

Regardless of how minimal your computer background is now, 
you can learn to program a computer in almost no time at all. 

That’s because Netronics has developed a special Short 
Course on Microprocessor And Computer Programming in 
non-tcchnical language that leads you through every one of the 
RCA COSMAC 1802’s capabilities so you’ll understand 
everything ELF 1 1 can do . . . and how to get ELF II to do it! 

All 91 commands that an 1802 can execute are explained to 
you, step-by-step. The text, written for Netronics by Tom 
Pittman, is a tremendous advance over every other program- 
ming book in print. 

Keyed specifically to the ELF II, it’s loaded with “hands 
on" illustrations. When you’re finished, ELF 11 and the 1802 
will no longer hold any mysteries to you. 

In fact, not only will you be able to use a personal computer 
creatively, you’ll also be able to read magazines such as 
BYTE . . . INTERFACE AGE . . . POPU LAR ELEC- 
TRONICS and PERSONAL COMPUTING and under- 
stand the articles. 

If you work with laige computers, ELF II and our short 
Course will help you to understand what makes them tick. 

A Dynamite Package For Just $99.95! 

With ELF II, you learn to use machine language — the funda- 
mental language of all computers. Higher level languages such 

F .« SEND TODAY! 

NOW AVAILABLE FOR ELF II — □ Deluxe metal cabinet for ASCII 

□ Tom Pittman’s Short Course On Mi- Keyboard, $19.95 plus $2.50 p&h. 
coprocessor & Computer Programm- □ ELF II Tiny BASIC on cassette 
ing teaches you just about everything tape. Commands include SAVE, 
there is to know about ELF II or any LOAD, ±, *,+,( ), 26 variables A-Z, 
RCA 1802 computer. Written in non- LET, IF/THEN, INPUT, PRINT, 
technical language, it’s a learning GO TO, GO SUB, RETURN. END, 
breakthrough for engineers and laymen REM, CLEAR, LIST, RUN, PLOT, 
alike. $5.00 postpaid! PEEK, POKE. Comes fully docu- 

□ Deluxe metal cabinet with plexiglas mented and includes alphanumeric 
dust cover for ELF II, $29.95 plus generator required to display al- 
$2.50 p&h. phanumeric characters directly on your 

□ ELF II connects to the video input TV screen without additional hard- 
of your TV set. If you prefer to use ware. Also plays tick-tack-toe plus a 
your antenna terminals, order RF 
Modulator, $8.95 postpaid. 

□ GIANT BOARD”* kit with cassette 
I/O, RS 232-C/TTY I/O, 8-bit P I/O, 
decoders for 14 separate I/O instruc- 
tions and a system monitor/editor. 

$39.95 plus $2 p&h. 

□ Kluge (Prototype) Board accepts up 
to 36 IC’s. $17.00 plus $1 p&h. 

□ 4k Static RAM kit. Addressable to 
any 4k page to 64k. $89.95 plus $3 p&h. 

□ Gold plated 86-pin connectors (one 
required for each plug-in board). $5.70 
postpaid. 

□ Professional ASCII Keyboard kit 
with 128 ASCII upper/lower case set, 

% printable characters, onboard regu- 
lator, parity, logic selection and choice 
of 4 handshaking signals to mate with 
almost any computer. $64.95 plus $2 
p&h. 


“Ask Now What Your Computer Can Do . . . 

But What Can It Do For YOU!" 

Don’t be trapped into buying a dinosaur simply because you 
can afford it and it’s big. ELF II is more useful and more fun 
than “big name” computers that cost a lot more money. 

With ELF 1 1 , you learn to write and run your own programs. 
You’re never reduced to being a mere keypunch operator, 
working blindly with someone else's predeveloped software. 

No matter what your specialty is, owning a computer which 
you really know how to use is sure to make you a leader. ELF 
1 1 is the fastest way there is to get into computers. Order from 
the coupon below! 

Netronics R&D Ltd., KB 12 ^N15^ 

333 Litchfield Road, Phone I 

New Milford, CT 06776 (203) 354-9375 ■ 


drawing game that uses ELF II’s hex 
heyboard as a joystick. 4k memory re- 
quired. $14.95 postpaid. 

□ Tom Pittman’s Short Course on Tiny 
BASIC for ELF II, $5 postpaid. 

□ Expansion Power Supply (required 
when adding 4k RAM). $34.95 plus $2 
p&h. 

□ ELF-BUG’* Deluxe System Monitor 
on cassette tape. Allows displaying the 
contents of all registers on your TV at 
any point in your program. Also dis- 
plays 24 bytes of memory with full ad- 
dresses, blinking cursor and auto scroll- 
ing. A must for the serious program- 
mer! $14.95 postpaid. 

Coming Soon: A-D, D-A Converter, 
Light Pen, Controller Board, Color 
Graphics & Music System . . .and 
more! 

Call or write for wired prices! 


Yes! I want to run programs at home and ■ 
have enclosed: □ $99.95 plus $3 postage I 
& handling for RCA COSMAC ELF II kit, I 

□ $4.95 for power supply (required), I 

□ $5 for RCA 1802 User’s Manual. □ $5 I 
for Short Course on Microprocessor & I 
Computer Programming. 

□ I want mine wired and tested with I 
power supply, RCA 1802 User’s Manual I 
and Short Course included for just $149.95 I 
plus $3 p&h! 

□ I am also enclosing payment (including I 
postage & handling) for the items checked \ 
at the left. 

Total Enclosed (Conn. res. add tax) ■ 

$ □ Check here if | 

you are enclosing Money Order or Cashier's J 
Check to expedite shipment. 

USE YOUR □ VISA □ Master Charge 

(Interbank # ) 

Account # | 

Signature Exp. Date | 

PHONE ORDERS ACCEPTED (203) 354-9375 | 
Print 

Name I 

Address | 

City 

State Zip 


_ DEALER INQUIRIES INVITED 


• ATTENTION • 
APPLE II OWNERS 


Southeastern Software announces 
ready to run programs on tape for 
your computer . . . 


Send $5.95 plus 50<t postage and 
handling for demo tape and sample 
newsletter designed for Apple II 
owners. 

Demo tape includes 1 game and 2 
general interest programs. Specify 
if you want tape to run in BASIC, 
Applesoft or Applesoft II. 


SOUTHC/4STGRN SOFTW/4R€ 

igi 7270 Culpepper Drive ^S52 
ll New Orleans, LA 70126 


NEW WINTER PRICES 
OSI 48 PIN BUS COMPATIBLE PRODUCTS 

8K STATIC MEMORY 

350ns. Low Power 2102 Rams, Two independent 
4K blocks, Dip switch address selection, Fully 
socketed, 28 Decoupling capacitors, Complete 
documentation 


High-volume component 

buy brings 

prices down 


Was 

New Price 

Assembled and Tested 

$198 

$178 

Buy 2 and SAVE 

$375 

$335 

Complete Kit of all 

$175 

$145 

parts with documentation 

$ 33 

Bare PC board 

$39 

LOW POWER RAMS 21L02(350ns.) 

$1.30ea 



64 and up 

NO. 96 PROTOTYPE BOARD *** 


Build that custom circuit today. No. 96 Proto- 
type board holds up to 96 14or16pin devices 
or 40 24 pin or 24 40 pin devices. Use board 
in various combinations. Molex connectors 
used for 48 pin bus. Board provides for 361/0 
connections using Molex connectors or use 
Dip Plugs for 120 I/O connections. Space 
provided for 25 decoupling capacitors. 

NO. 96 PROTOTYPE BOARD $25 

D&N MICRO PRODUCTS 

3932 OAKHURST DR ^ D34 
FORT WAYNE, IND. 46815 

TERMS 1 Check or money order. Add $1 shipping and 
handling. Indiana residents add 4% sales tax. 

DEALER INQUIRIES INVITED 


= ATTENTION = 

NORTH STAR USERS 


• ARIAN: 8080/Z-80 Operating System. Assembler, Text 
Editor Debugger. Dynamic File Capabilities Save & Load 
Source/OBJ. Files to Disk Resident and Custom Com- 
mands. Truly a powerful, yet easy to use Operating System 

= = = » $50.00 

• INVESTMENT PACK: Stocks, Bonds, etc Statistical 
Analysis. Portfolio Management. Options, much more 

= = = » $25.00 

• FAMILY PACK: Programs for home and family. Includes 
Mail List. Phone List. Recipe Analysis, Home Budget, 
much more. 

= = = » $25 00 

• ASSEMBLY LANGUAGE PROGRAMMING COURSE : l evel 
#1, beginners. Tired of not understanding Assem Lang 
programs? Get this course and begin writing your own code. 

= = = » $25.00 


• TYPING COURSE: If you're still using "hunt and peck” then 
you need Supersoft’s Typing Course! 

= = = » $25 00 

• RDA— DATA SYSTEM: A complete data base manager, 
unlimited cross-referencing, very fast access time (less 
than 0.S sec.). 

= = = >>$45.00 

(Illinois residents add 5% sales tax) 





P.O. Box 1628. Champaign, IL 61820S 
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□ 


LflVENflJTER 

2650 pP 
MULTIPROCESSOR 


T 


Realtime control or development system. 
Slave & Master Microprocessors share 
SI 00 Memory & I/O. Uses two identical 
cards, each with the folio wing features: 


• Signetics 2650 mP 

• K( Cassette Interface 

• 20 MA/EIA Port - 
110/300/1200 

• 8 Vectored Ints 

• Keyboard Int 


• Realtime Int 

• Power Fail Int 

• Power on Reset/Jump 

• 4 2708 F.ROM Sockets 

• Shared Memory or Split, 
with Mailbox 


Software: Signetics “P1PBUG”, Signetics 
“LITTLE ASSEMBLER”, and CONTROL BASIC. 

Now available- under $299/card assem. 
kits and partials 1st quarter 1979. 
Send for specifications, 

VICTORIA MICRO DIGITAL 
401 Dundee Street «^vi7 
Victoria TX 77901 



IMSAI et al 
MARKETLINE SYSTEMS, Inc. 


2337 Philmont Ave. 
Huntingdon Valley, Pa. 19006 
215/947-6670* 800/523-5355 


RADIO SHACK/TRS-80 

I6K MEMORY PACKAGE 

This package includes all that is neces- 
sary for a very easy expansion of the 
memory 4K to 16K bytes. All you have 
to do simply is: take the 4K Chips 
out and plug in new chips in the same 
sockets. No soldering! Simple, easy-to- 
follow instructions! User-tested. Kit con- 
tains eight 250nS Dynamic RAM Chips, 
2 plug-in DIP Shunts and a complete 
set of instructions. Expansion Unit Own- 
ers can fill empty sockets with 16K 
or 32K RAM. It is easy! It is fun! It is 
a smart way to save money! 

No. 786-R I6K RAM Package $129.95 
No. 786-Z 32K RAM Package $238.50 


DELTRONIKS ^ D28 
P. O. Box 29363 
Atlanta Ga 303 59 

(404) 458-4690 


Marinchip Systems M9900 CPU 

The Complete, Compatible 16 bit CPU for the S-100 Bus 

The Marinchip Systems M9900 CPU lets you move up from an 8 bit micro to a full 1 6 
bit mini without giving up the unique choice and economy of the S-100 bus. When 
you choose the M9900 CPU, you buy not just a CPU board, but one of the most 
complete and flexible software systems available anywhere and it’s included with 
the CPU at no additional cost! 


The heart of the M9900 CPU is T.I.’s 
TMS9900, the most advanced single-chip 
computer available today. It is a com- 
plete minicomputer on a chip — with 
multiply and divide, 16 general registers, 
and all the instructions you expect on a 
mini. Marinchip Systems has interfaced 
the TMS9900 to the S-100 bus so you 
can use almost any memory or I/O de- 
vice you now own or plan to add in the 
future. The M9900 CPU can also use 16 
bit memories on the S-100 bus — even 
intermixed with normal S-1 00 memories: 
we pioneered 16 bit operation on the 
S-100 bus to bring you speed without 
obsoleting everything you own. 

The power of a 16 bit computer is 
wasted unless the software brings it to 
the user. Marinchip Systems has designed 
and written the software for the M9900 
CPU to be comprehensive, easy to learn, 
and flexible enough to grow to whatever 
your application demands. Included with 
every M9900 CPU are: 

Disc Executive 

A file-oriented operating system featur- 
ing automatic file allocation, program 
chaining, and support of ail peripherals 
as files. 

Text Editor 

A text editor which features both con- 
text and line-oriented editing, character- 
by-character interactive editing, and 
automatic paging of large files to disc to 
eliminate limits due to memory si/e. 

BASIC 

BASIC includes file I/O, automatic selec- 
tion of integer arithmetic when possible, 
and symbolic statement trace for debug- 
ging. A full set of string and mathe- 
matical functions is provided. 


Word Processor 

The Word Processor features right justifi- 
cation, centering, multiple column out- 
put, automatic page titles, footings, and 
assignment of section numbers. The 
Word Processor is designed to be easy to 
learn and use — often NO commands are 
required to produce a document. 

Assembler 

The Assembler generates relocatable 
code, and permits conditional assembly 
as well as complex expressions in source 
code. 

Linker 

The Linker permits large programs to be 
developed as small modules, then com- 
bined into a final program. 

and more . . . 

Also included are an instruction trace de- 
bug package, processor, memory, and 
file diagnostics, disc utility, floating 
point package, and more. 

Plus . . . 

Pascal 

Marinchip Systems supplies a Pascal 
compiler for the M9900 CPU for $150. 
This Pascal permits large programs to be 
written and compiled, and allows Pascal 
programs to call others compiled 
separately. 

META 

The META compiler-writing language is 
available for the M9900 CPU for $100. 
This language makes development of 
compilers and macro processors simple 
and fast. Complete source code is sup- 
plied with this package to permit 
extension. 


Marinchip Systems has put it all together a 16 bit CPU, the S-100 bus, and 
complete software that was designed together, not thrown together. And of course it 
comes with user manuals that are complete and easy to understand. The next step is 
yours: order the CPU and PROM/RAM/SIO boards and step up to 16 bit power, or 
order the documentation package and see for yourself that the M9900 CPU is your 
best choice. 


M9900 CPU 
PROM/RAM/SIO 
Pascal 
META 

Documentation only 


Kit 

$550 

$275 


Assembled 
$770 
$350 
$150 
$100 
$ 20 


Marine'll ip Systems 

16 St. Jude Road 
Mill Valley, CA 94941 
(415) 383-1545 
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„ NEW 

Products 


(from page 20) 

size and shape can be displayed 
simultaneously, as well as real 
subscripts, superscripts and pro- 
portional spacing. 

In short, the Visable Memory 
makes a versatile text display. 
With the graphing routines in the 
software package, many kinds of 
graphs and charts can be dis- 
played. 

Jumpers or an optional DIP 
switch select the 8K block of ad- 
dresses to be assigned to the 
board. An optional jumper selec- 
tively disables the top or bottom 
half of the display, thus allowing 
4K to be used for program storage 
without showing up as random 
patterns on the screen. The “De- 
code Enable” and “Vector 
Fetch” signals needed when the 
KIM is expanded beyond 4K are 
generated by the board and need 
simply be connected to the proper 
pins of the application connector. 
Up to three Visable Memory 
boards may be connected to the 
KIM without overloading the 
bus. 

The board is designed to be 
mounted beneath the KIM-1 . It is 
the same width as the KIM, and 
the 44-pin edge connector is in the 
same position as the KIM’s ex- 
pansion connector. Price is $289 
assembled and tested. 

Micro Technology Unlimited, 
PO Box 4596, 29 Mead Street, 
Manchester NH 03108. 


8080/Z-80 Disassembler 


“The Source” is an 8080/Z-80 
disk-based disassembler devel- 
oped by MJB Computer Associ- 
ates, 41 Meadow Drive, Spencer- 
port NY 14559. It will run on any 
8080, 8085 or Z-80 microcomput- 
er operating under CP/M. 

Disassembly mnemonics are 
switch selectable for either TDL’s 
Macro Assembler or the mne- 
monics for MAC by Digital Re- 
search. The source code produced 
by “The Source” can be directed 
to a printer or a disk file. 

As a disk file it is ready to be as- 
sembled or edited. A coded cross- 
reference table is produced, and 
many switch-selectable options 
are available to aid in disassem- 
bly. All subroutines in the source 
file, as well as byte and word 
values, are labeled. The full Z-80 
instruction set is supported; even 
destination addresses of relative 


jumps are labeled. 

“The Source” is distributed on 
a single density 8-inch floppy 
disk. The price, including instruc- 
tions, disassembly tips and ex- 
amples, is $69.95. 


Questdata 


COSMAC Super Elf owners 
now have a magazine of their 
own. Quest Electronics has 
started a publication, called 
Questdata, which will be devoted 


entirely to information about the 
COSMAC Elf and other 1802 sys- 
tems. The publication features in- 
terviews with Tom Pittman about 
his 1802 Tiny BASIC, machine- 
language experiments, video 
games and other topics for 
owners of this single board mi- 
crocomputer which comes com- 
plete with graphics interface. 

Since the Super Elf has many 
control applications and experi- 
mental possibilities, Questdata 
will attempt to show how this mi- 
crocomputer can be used to do 


things around the home. For ex- 
ample, the first issue features a 
“Three Minute Telephone 
Timer.” Not only will this pro- 
gram tell you when you are going 
to be talking overtime on long- 
distance calls, but it can also be 
used to time chess games, eggs 
cooking and sprinklers. Hooked 
to a relay the timer could be used 
to turn on coffee or TV at a given 
time. Questdata is published 
monthly and costs $12 a year. 

Questdata , PO Box 4430, 
Santa Clara CA 95054. 



mWfC WE Yous&M 

MV WARS TAPE ?“ 


Can't find a special tape? 

Cassettes ever broken or 
programs damaged? 


Let PX help you organize your cassette clutter: PX offers three different storage 
systems. All are specifically designed for cassettes. One will be perfect for your 
storage needs (or for a Christmas gift for the personal computer hobbyist in your family). 

“R2D2 and C3PO would approve!” 


(No. 3700) 

CASSETTE 
STORAGE 
LIBRARY 

Holds 15 cassettes; 
push button tape selection. 
See through plastic dust cover. 



$12.00 




(No. 8700) 

CASSETTE CAROUSEL 

Holds 32 cassettes 
or 20 cassette boxes. 

Rotary base. 

$8.75 


(No. 3672) 

TAPE STORAGE 
CENTER 

Holds 72 cassettes or 36 cassette 
boxes or 36 8-track cartridges. 
May be used free standing or wall 
mounted. $15.Q0 


P. O. BOX 16408 
San Antonio, Texas 78216 

CORPORATION Texas residents add 5% sales tax. Add $1.50 shipping & handling. 


Send my cassette storage unit(s) to: 

Name 

Address 


City 

NUMBER 

ORDERED: 


.State. 


.Zip. 


. #8700 $ 
- #3700 $ 
- #3672 $ 


□ 

□ j 


If using Visa or Master Charge, please in- 
clude your signature, card number and ex 
piration date. 


SEE OUR CASSETTE AD ON PAGE 19 
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APPLE 

OWNERS 

Interactive Trap and Chase games for 
two people. Software allows choice of 
speed and points and requires 8K RAM. 
Hardware consists of two game control 
boxes. Each box has four micro switches 
and specially designed printed circuit 
with 5 feet of cable completely assembled. 
Plugs right into your game I/O connector. 
Control boxes can also be used with the 
game Dragon Maze 

Hardware and software cassette— 
$49.95. (Texas residents add 5% sales 
tax.) 90 day warranty parts and labor. 
Guaranteed 30 day delivery. Allow time 
for processing personal checks. Send 
check or money order to: 

B & G Interfaces <^B 28 
1801 High Meadow Drive 
Garland, Texas 75040 


r Dynamic RAM ^ 
Breakthrough 

16K Bits For $15.95 

The best current prices & better than you 
can expect to beat for quite some time: 

MC4 1 1 6L-20 PRIME MOTOROLA DYNAMIC RAM ( 1 6 

pin. 200ns access, 375ns cycle time, 70C, ceramic 
package, gold pins, fully guaranteed) $15.95 per 
chip. These plug directly Into your TRS-80 or APPLE 
computer. Data sheet included with your order. For 
more than 100 units call for quantity pricing. 

S' 100 64K MEMORY BOARD KIT (for I6K to 64K of 
above chips) manuals, and all components except 
memory chips $ 1 25. 

S- 1 OO CONNECTORS, (used in excellent condition, 
some with wire wrap wire) 3 level wire wrap. Imsai 
Spacing, $2.95 ea. 10 for $27.00. 30 for $75.00. 
CARD GUIDES Weird (but very nice) with retaining 
clip s $.30 a pair. 

Minimum order $10.00. Mastercharge and Visa ac- 
cepted. For questions and charge orders (no COD) 
call Phill Apley or David Lourie at (617) 242-3350. 

Please add $ 1 .00 for shipping and handling on all 


orders. The Memory Coop 
Remit to: 144 MIT Branch 

Cambridge MA 02139 

L Oue to the unpredictability ot the electronics mar- 
ketplace, prices are subject to change without notice. 


r ' 



/ N 

Short Cassettes for Personal Computers 



c - io (f3 ^ cj) 



List $1.00 10 for $7.50 50 for $32.50 


1 MICROSETTE CO. A 
777 Palomar Ave. • Sunnyvale, CA 94086 
. 7 __i 

> 



Duplication Services 

Microsette also offers professional 
duplication services for Commo- 
dore PET and Radio Shack TRS-80 
Level I and Level II cassettes. Our 
service provides mastering, quality 
control, all material including two- 
piece box, affixing of your labels or 
supplying our blank labels and ship- 
ping. Prices start at $1.00 each in 
100 quantity. 

MICROSETTE CO. ^ M67 

777 Palomar Ave. • Sunnyvale, CA 94086 



XandY - X2 

PLOTTER 

IEEE -488 INTERFACE 
FOR THE DC TOR H.P. 
BUSS rK 1 USER 

FROM TTL PORT 
Wit DIRECT TO PLOTTER 




• DIGITAL STEP RESOLUTION .015' 

• ALPHA - NUMERIC SOFTWARE 

KIT IS $195.- 
ASSEMBLED- TESTED $ 249, 




^ vl A. & T 

jfaP ENTERPRISES ^oi 

WL ’ P.O. BOX 796 J 

HUNTSVILLE.AL. 35804 


TRS-80 

Micro-Mega CASSETTE CONTROL UNIT 

• Speed up your cassette tape handling • Pinpoint program 
locations on tape with an audible auxiliary monitor • Get 
protection from recording and playback glitches resulting from 
ground loops • Eliminate the tedious plugging and unplugging 
of recorder cables. 

The Micro-Mcga Cassette Control 
Unit does all this and more. You 
get instant manual control of (he 
recorder at the flick of a switch. 
Want to find the beginning or 
end of a program? Rick another 
switch, and you’ll hear it. All 
cables remain plugged in all the 
time. 

The Micro-Mega Cassette Control 
Unit does a lot to clean up and 
ncaten up your whole TRS-80 in- 
stallation too. As shown at the left, 
it’s in a 2 , /i’*x5’’ box which snuggles 
between the keyboard and your recorder. There is no need 
to move the recorder, and there no longer are any 90 degree 
cable bends whipping around. It's fast, neat and convenient. - and 
its’s a bargain! 

CASSETTE CONTROL UNIT-S32.J0 



New Software: 

INTELLIGENT MICRO-MOUSE ? 

Let the purists argue whether this programmed graphic 
“mouse" has true artificial intelligence. Anyway it’s certainly 
not a stupid mouse, and certainly it’s a persistent mouse. It’s able 
to find an escape route from any starting point within a 20-cell 
maze, and having escaped, it's able to find its way back into the 
maze! Three separate variations of “Micro-Mouse’’ are provided 
On a Cassette. Each of them runs under Level I Basic in 4K of 
memory. 

MICRO-MOUSE— S10.00 

Micro- Mega ^ M54 

P.O. BOX 6265 • ARLINGTON. VA 22206 
(Virginia residents add 4T« sales tax) 


TH€ COMPUTGR CORNGR 


White Plains Mall, Upper Level 
200 Hamilton Ave. 

White Plains NY 10601 
Phone: (914) WH9-DATA 

Near Bronx River Parkway & 
Cross Westchester Expressway. 
Plenty of parking. 



"The SI 00 Bus stops at 
White Plains" with one of 
the largest collections of boards 
compatible with the Altair Bus 
(also IMSAI) in the greater NY 

You've read about the 
Sol-20, now come up and 
see it. We carry Processor Tech, 
Polymorphic, IMSAI, North Star, 
TDL, Blast Master and Pickles 
and Trout. 

GOOD PRICE AND SERVICE 
10-6 Mon. -Sat. 

Thurs. till 9 ^C 28 


TH€ COMPUTGR CORdGR 


HARDWARE 68 


SOFTWARE 


SS50/SWPTC 

AS4 QUAD D/A CONVERTER SYSTEM 

4 High Speed DACs Plus Z-Axis Output for Graphics 

Assembled and Tested $195.00 

AS1 EIGHT CHANNEL A/D SYSTEM 

• Low Cost • High Performance • Analog Data Acquisition 

Interface 

Assembled and Tested 125.00 

SCI SERIAL COMMUNICATIONS INTERFACE 

• Full RS232 I/O • Modem Control Signals • Prototype Area 

Assembled and Tested 50.00 

RT/68 MULTIPROGRAMMING OS/CONSOLE MONITOR ROM 
Mikbug* Compatible • Multiple ACIA or PIA I/O 
RT/68 (6830 or 2708 package) + 80P Systems Manual 55.00 

MEK 6800D2 

DA1P ”D2 KIT” UPGRADE PACKAGE 

Converts D2 to Terminal I/O • Compatible with 
popular software: BASIC, assemblers, etc. 

Includes RT68. RS232 Interface + 100P Manual 75.00 


A/BASIC 6800 COMPILER 

• GENERATES FAST EFFICIENT MACHINE CODE 

• NO RUN TIME PACKAGE REQUIRED 

• SUPPORTS MULTIPROGRAMMING 

A/BASIC V2.0D 12K DISK EXTENDED (MINIFLOPPY-S.S.B 

DOS or FLEX) $150.00 

A/BASIC VI 0C 8K CASSETTE-ORIENTED* on K.C. CASSETTE 50.00 

‘(Cassette version requires RT/68) 

CHESS V1.0 

6800 CHESS VERSION 1.0 

Challenging 8K Chess Game • Source + Object 

Minifloppy or Cassette 50.00 

ARTIFICIAL INTELLIGENCE DEMO 

ELIZA VERSION 1.0 

6800 as Psychoanalyst • Source + Object 

Minifloppy or Cassette 30.00 


Phone orders accepted. Write or call today for complete information and our free catalog. 

MICROWARE SYSTEMS CORPORATION 


MASTERCHARGE 


PO. BOX 954 • DES MOINES, IOWA 50304 • (515) 265-6121 

‘MOTOROLA TRADEMARK 


BANKAMERICARD 
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electronic calculators 

HAM NET TEXAS INSTRUMENTS ELECTRONIC CALCULA TORS 

T.I.-S9, 960 STEP PROCRAMMABLE SCIENTIFIC 
T.I.-58, 480 STEP PROGRAMMABLE SCIENTIFIC 
T.1.57, 150 STEP PROGRAMMABLE SCIENTIFIC 
T.I.-55, 32 STEP PROGRAMMABLE SCIENTIFIC 
T.l. PROGRAMMER, CONVERTS DECIMAL/OCTAL/HEX 
T.l. MBA, SUPER PROGRAMMED FINANCIAL 

HEWLETT-PACKARD ELECTRONIC CALCULATORS 

H.P.-97, 224 STEP PROG SCIENTIFIC PRINT VISUAL 
H.P.-67, 224 STEP PROG SCIENTIFIC 
H.P.-19C, 98 STEP PROG SCIENTIFIC PRINTVISUAL 
H.P.-29C, 98 STEP PROG SCIENTIFIC 
H.P.-10 BASIC HAND HELD PRINTER VISUAL 
H.P.-91, PREPROGRAMMED SCIENTIFIC PRINTVISUAL 
H.P.-33E, 49 STEP PROG SCIENTIFIC 
H.P.-32E, PREPROGRAMMED SCIENTIFIC WITH STAT 
H.P.-31E, PREPROGRAMMED SCIENTIFIC 
H.P.-92. PREPROGRAMMED FINANCIAL PRINTVISUAL 
H.P.-38E STEP PROGRAMMABLE SUPER FINANCIAL 
H.P.-37E, PREPROGRAMMED FINANCIAL 
STOCK ALL HEWLETT-PACKARD CALCULATOR SOFWARE AND ACCESSORIES 


SEND ME THE CALCULATOR(S) INDICATED BELOW, COMPLETE WITH INCLUDED AC- 
CESSORIES, INSTRUCTIONS, AND MANUFACTURERS WARRANTY. I UNDERSTAND 
THAT IF I AM NOT COMPLETELY SATISFIED. I MAY RETURN IT WITHIN 10 DAYS FOR A 
COMPLETE REFUND (LESS SHIPPING). 


MODEL(S)_ 


.QUANTITY 


.AMOUNT ENCLOSED $ __ 


WE HONOR VISA 


.MASTERCHARGE _ 


.MONEY ORDERS . 


_COD 


ADD $2.00 FOR POSTAGE AND HANDLING. PLEASE ALLOW 10 DAYS FROM DATE OF 
RECEIPT OF ORDER FOR DELIVERY. TEXAS RESIDENTS ADD 5% SALES TAX. 


CARD NUMBER 

FULLNAME 

STREET 


EXPIRATION DATE 

CALL 

CITY 


STATE. 


.ZIP. 


MORE LITERATURE MODEL(S) _ 


‘DEALER INQUIRIES INVITED* 


iS H26 


> Hartwells 
Office Vibrid, Inc. 


MAIL TO: 6810 LARKWOOD 
HOUSTON, TEX 77074 
ATTN: STEVE, WA50EN 
PHONE: A.C. (713) 777-2673 


Pet® Games 

1] WORLD’S BEST STAR-TREK! SI 2.95 

Klingons! Phasors [forward and rear]! Torpe! 
Bases ! Stars! Hyperspace! Sensors! Thrills! 
Chills! VICTORY! Defeat! Good ol’ Scotty! 

* • • • * A Real-Time Real-Physics Game! • • • • • 

2] BEAT THE MARKET! S12.95 

Parlay your stake into a million! Go wild with 
your credit card! Sell short! Stick it in the bank! 
Mideast war! Banks fail! ! Go BANKRUPT! 

3 ] Arcade-style BLOCKADE! S12.95 

Exciting Real-time action for two players! The 
Famous Scientific American LIFE! BEAUTIFUL! 
Uses the PET to its fullest advantage! Includes 
super-convenient EDITOR! 

BOUNCE! A Real-time missile deflection game 

for one or [alternating] two. 

All of the above come with QUEENIE!, Modified 
[they breed like rabbits] KINGDOM, GIRL-KICKING- 
CAT!! and Real-time PATTERNS! 

GET THE WHOLE KABOODLE ON TWO 
•••• CASSETTES FOR S24.95 •••• 

{DAD’S* 

RELIABLE SOFTWARE " D4i 

1614 NORMAN WAY MADISON Wl. 53705 
SATISFACTION OR YOUR MONEY BACK! 


NORTH STAR 


DISK ASSEMBLER 
and 

DISK EDITOR 

Both programs read and write disk files; file size not 
limited by memory. Assembler will assemble up to 
ten source files at a time; permits modular pro- 
gramming with programs easily relocated by 
reassembling at the desired address. Editor does 
not use line numbers; it searches for strings. Lines 
may be inserted, deleted and displayed. Large disk 
source files allow programs to be fully commented. 

ASSEMBLER/EDITOR on disk 
with users manuaL.$30 

COMPUTER SYSTEMS DESIGN 

906 N. Main Wichita, KS 67214 

DEALERS INQUIRIES INVITED 


"CATCH THE 
S-100 BUS t® 


/I K - k \ 

rfiVSEffiV 


LIST SPECIAL 
PRICE CASHPRICE 


Tarbell Floppy 
Disk Controller Kit 
Percom Cassette 
Interface Kit 
Mullen Extender Board 
with Probe Kit 
SSM VBI-B 
Video Kit 

Godbout Econoram 
H8K Kit (Static) 

IMC MB-1 12 
Slot Motherboard-Bare 
North Star Horizon 
1 Kit 

Check Our Prices on North Star, Vector Graphic, 
Cromemco, Solid State Music, TDL, Mullen. 

Quantities Limited. Shipping and Insurance Extra. 

Prices Quoted Include Cash Discounts. 


190°° 

159 95 

89 95 

74 95 

35°° 

29°° 

149 95 

119 95 

135°° 

114 95 

69°° 

4495 

1599°° 

1339°° 


Bus...g_jon < { nc> 

Address... 7 White Place 

Clark, N.J. 07066 
Interface... 201-382-1318 
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INDEX 


A/D Conversions 

Expand Your KIM! (Part 5) Blankenship 60 May 

The Amazing 1802: D/A and A/D Applications Cotter 102 Aug 

Apple 

Rocket Pilot Bishop 90 Jan 

Star Wars Bishop 52 Feb 

Kid Korner— Letter Discrimination Victor 80 Feb 

The Remarkable Apple II Bishop 62 Nov 

ASCII 

Manipulating ASCII Data Ward 98 Feb 

Baudot, Meet the H8 Nurse 46 Jun 

One Keyboard: Hex and ASCII Copes 57 Jun 

ASCII to Baudot Lehman, Graham 80 Jun 

Baudot Interface Cookbook Reed, Haglund 66 Sep 

Use That Parity Line! Owen 94 Oct 

Base Conversions 

Computer Math Primer Stark 48 May 

From Base to Base— with your HP25 Biglow 80 Aug 

Universal Number Converter Beymer 67 Nov 

Buses 

Kilobaud Klassroom No. 10 Young 54 May 

Compatibility and the Altair Bus Fuller 100 Jul 

Kilobaud Klassroom No. 11 Stark 36 Aug 

What Is a Bus? Pfeiffer 94 Nov 

Business Applications 

Business Applications Brehm 22 Jan 

Inventory, Accounts and Reports Warren, Bailey 34 Feb 

Small Business Software (Part 1) McCaig 38 Feb 

Small Business Software (Part 2) McCaig 76 Mar 

A Simple Mailing System Gibson 78 May 

Bowling Scores for Dollars Roehrig 84 Jun 

Revolving Charge Account Calculations Gorney 34 Jul 

Retail Pricing System Hughes 108 Jul 

DOCUFORM Fitchhorn 22 Aug 

FINANC Palenik 84 Aug 

At Last: A Client Timekeeping System Welborn 32 Sep 

Depreciation Calculations Musgrove 40 Oct 

Point of Sale/Inventory Control System for 8080s Barker 46 Nov 

The Ups and Downs of Business Wright 80 Dec 

Cassettes 

One Byte at a Time (Morrow I/O cassette board) Alevy 106 Jan 

Hear It and See It! Gibson 40 Mar 

Cassette Recorder Disaster: Ground Loops. . . Waterman, Lien 110 May 

Kansas City Standard— at 1200 Baud Hallen 48 Aug 

Copying Computer Cassettes Stark 94 Aug 

Error-Correcting Techniques Shannon 80 Sep 

Something Extra in Mass Storage Matuschka 106 Sep 

The Software Patchcord Leavey 96 Oct 

The Care and Feeding of Cassette Tapes Tarnopol 44 Dec 

Computers in Business 

Poorly Designed Small-Business Systems Luby 46 Apr 

Trials and Tribulations Badgett 36 May 

The Malibu Model 160 Printer Dederick 60 Jun 

Will DEC and IBM Be the Final Winners? Badgett 80 Oct 

Disks 

I/O Programming for the Altair Disks Alexander 92 Mar 


CP/M Primer Stewart 30 

How to Make Your SWTP System Happy Ferguson 40 

The North Star Floppy System DiBlasi 76 

Scratched Diskette? Miller 106 

Displays 

Displaying Hexadecimal Maciorowski 104 

Build a Touch-Response Display Barbier 110 

TV Modification or the TV-1? Bosen 88 

EPROMs 

Faster Erase Times Simon 90 

Avoid Program Loading and Reloading Johnson 98 

Games 

Rocket Pilot Bishop 90 

How Are You Feeling Today? (biorhythms) Woods 24 

Star Wars Bishop 52 

Ready on the Firing Line? Wigger 66 

Deflection! Recupero 112 

State Capitals Alverson 28 

Number-Crunching Time Baker 42 

Tiger Trouble! O’Connell 106 

A Different Approach to HI-LO Doliner 120 

3-D Tic-Tac-Toe Roehrig 66 

Kid Korner: Cash Register Victor 82 

Incredizing Tubb 90 

Cross-Country Balloon Trip Oglesby 68 

Battleship! Dyk 84 

Swords and Sorcery! Turrie 54 

Update: Lunar Lander Shore 69 

From Base to Base Biglow 80 

Tally Ho! Inman 62 

Action on the Enterprise Juge 76 

Ready for the Nuthouse? Stark 108 

Lucas’ Puzzle Colsher 98 

Spelling Bee Moody 64 

Attention, Chess Buffs! Orr 74 

General Interest 

It’s Your Hobby Hamilton 108 

Glossary Didday 118 

The Music Man Clarke 46 

Read any Good Books Lately? Gerbens 104 

Consumer Computer, Inc Roehrig 64 

Backup Techniques Colsher 74 

Temperature Sensing Bauernschub 110 

Kilobaud’s Mystery Program Rugg, Feldman 22 

5 Minutes or 5 Hours? Doyle 100 

A Tour of the Faire (Part 1) Craig 36 

Personal Computing Shows Ferrel 67 

Computers in Classrooms Leventhal 100 

A Tour of the Faire (Part 2) Craig 36 

First Statement Starr 68 

Write Around What You Don’t Have Starr 68 

Computer-Generated Signs Roehrig 90 

Who Needs a UART? Greeb 108 

Can’t Find It? Thomas 110 

Gate Delays: Not To Be Overlooked! Tenny 89 

View from the Far East Becker 90 

A Useful Address List Program Wantz, Bateman 102 

A “Gift” That Keeps on Giving Fehringer 30 

The Art of Generating Expense Reports 32 

SWTP Write Protect Option Gaugler 60 

How to Write Good Application Programs Shah 94 

Graphics Displays 

TVT Hardware Design Lancaster 64 

Finally: 8080 Meets the Fairchild Video Game Huffman 116 

Draw Dazzling Color Graphics Rick 52 

Dazzler and BASIC Rick 64 

Raster Scan Graphics for the 6800 (Part 1) Koh 26 

Raster Scan Graphics for the 6800 (Part 2) Koh 56 

Hardware Construction 

Hear It and See It! Gibson 40 

Protect Your Memory Carpenter 73 

Faster Erase Times Simon 90 

Get a Watchdog Brickner 118 

Eliminating Finger Blisters Tuenge, Sargent 74 

Simple and Low-Cost PROM Programmer Hayek 94 

Do-lt-AII Expansion Board for KIM Young 58 

Super Cheap 2708 Programmer Grina 100 

Let Your Computer Wear a Watch Brooks 52 

Want to Buy a Little Insurance? Starr 89 

Hey, Kids! It’s “Mickey Modem”! Gibson 52 
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Jun 

Jul 
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Mar 
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May 

Jun 

Jun 

Jun 

Jul 

Jul 
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Aug 
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Dec 


Jan 

Apr 

Jul 

Oct 

Nov 

Dec 


Mar 

Mar 

Mar 

Apr 
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Jul 
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Sep 
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Build a Serial-to-Parallel Converter 

. . . Ruckdeschel 

84 

Nov 

Atwood Memory for Your KIM 

Swindle 

60 

Jul 

BASIC Control of Servomechanisms 

Sabot 

88 

Dec 

KIM + Chess - Microchess 

Grossman 

74 

Aug 





Troubleshooters’ Guide 


40 

Sep 

Hardware (or System) Mods 




Do-lt-AII Expansion Board for KIM 

Young 

58 

Sep 

Hardware Program Relocation (Part 1) 

Wingfield 

60 

Jan 

KIM Organ 

Ketchum 

82 

Sep 

Your Imsai and You 

Spaniol 

86 

Jan 

Budget System with KIM 

Trageser 

26 

Oct 

Tuned for Speed 

Gille 

58 

Feb 

Not So Tiny 

Carpenter 

44 

Oct 

Expand Your KIM! (Part 3) 

Blankenship 

68 

Feb 

Build a One-Chip Single Stepper 


110 

Oct 

Hardware Program Relocation (Part 2) 


24 

Mar 

Receive Morse Code the Easy Way 

Kurtz 

34 

Nov 

Expand Your KIM! (Part 4) 


84 

Mar 

Do It with a Kimsi! 

Grossman 

60 

Nov 

Turn It Off! 

Lien, Waterman 

114 

Apr 





Expand Your KIM! (Part 5) 

. . . Blankenship 

60 

May 

Languages 




Modify Your COSMAC Elf 

Hutchinson 

108 

Nov 

A Tale of Four BASICS 

Didday 

50 

Jan 





Programmed Instruction Made Easy: Tiny PILOT (1) — Krieger 

66 

Mar 

Hardware Techniques 




Programmed Instruction Made Easy: Tiny PILOT (2) — Krieger 

70 

Apr 

Interfacing Tips 

Boyd 

72 

Feb 

Strings and Things 

Roth 

94 

May 

Kilobaud Klassroom No. 9 

Young 

76 

Feb 

From Big BASIC to Tiny BASIC 

Colsher 

112 

Sep 

Make Your Own PC Boards 

. . Young, Grater 

24 

Apr 





Home Brewing in Style 

Kuca 

100 

Nov 

Math 




Sharing Scheme for RS-233 Channels 

Bosen 

100 

Dec 

Computer Math Primer 

Stark 

48 

May 




Number Crunching: Two Hardware Solutions. 

Osborne 

84 

May 

Heath 




Develop Your Own Square Root Routine 

Colsher 

68 

Jul 

Baudot, Meet the H8 

Nurse 

46 

Jun 

Metric-American Conversion Program 

Ferguson 

46 

Sep 

Build It, Tear It Down (Heathkit ET-3300) 

Sabot 

50 

Jul 

Universal Number Converter 

Beymer 

67 

Nov 

The Do-It-Yourself System: Heath’s H8 


70 

Aug 





The Heath/DEC Connection (Part 1) 

Lionel 

52 

Sep 

Memory Boards 




The Heath/DEC Connection (Part 2) 

Lionel 

36 

Oct 

Has Godbout Done It Again? 

Garetz 

42 

Jan 





In Search of Memory (Vandenberg 16K board). 

Matuschka 

32 

Feb 

Hobby Applications 




Blue Is the Color (Solid State Music) 

Kasser 

80 

Apr 

Two Hobbies: Model Railroading and Computing Zimmerli 

26 

Jul 

Atwood Memory for Your KIM 

Swindle 

60 

Jul 

Two Hobbies: Model Railroading and Computing Zimmerli 

62 

Aug 

Two Interface Boards from Teletek 

Wolrich, DeTray 

70 

Dec 

Receive Morse Code the Easy Way 

Kurtz 

34 

Nov 

Memory Expansion 




Home Applications 




How Much Memory for a KIM? 


118 

Feb 

Consumer Computer, Inc 

Roehrig 

64 

Mar 

Two Systems Sharing the Same Bus 


92 

Jun 

Money Manipulations 

Barbier 

90 

May 

Atwood Memory for Your KIM 

Swindle 

60 

Jul 

A Strategy for Healthy Living 

Gerbens 

32 

Jun 

Do-lt-AII Expansion Board for KIM 

Young 

58 

Sep 

Revolving Charge Account Calculations 

Gorney 

34 

Jul 

Do It with a Kimsi! 


60 

Nov 

FINANC 

Palenik 

84 

Aug 

S-100 Memory for SWTP System 

. Mitchell, Poole 

90 

Nov 

Home-Brew 




Monitor Systems 




Build the “Simple Computer” 

Whipple 

16 

Mar 

Customized MIKBUG 

Kinzer 

32 

Mar 

Displaying Hexadecimal 

. . . Maciorowski 

104 

Apr 

Machine Language for the TRS-80 

Crenshaw 

90 

Jun 

Home-Brew Z-80 System (Part 1) 

Thagard 

26 

Jun 

MIKBUG with Muscle (RT-68/MX) 

Ferguson 

64 

Jul 

One Keyboard: Hex and ASCII 

Copes 

57 

Jun 

String Search: added MIKBUG capability 

Puckett 

69 

Jul 

Home-Brew Z-80 System (Part 2) 

Thagard 

80 

Jul 

Budget System with KIM 

Trageser 

26 

Oct 

Budget System with KIM 

Trageser 

26 

Oct 

Deep, Dark Secrets of the TRS-80 (Level 1) 

Lewis 

36 

Dec 

Home Brewing in Style 

Kuca 

100 

Nov 

Music 




Humor 




Micro Maestro (MEK6800D2) 

Perdue 

94 

Jan 

The Great Computer Conspiracy 

Woeltjen 

64 

Jun 

The Music Man 

Clarke 

46 

Feb 

Is There Intelligent Life in Your Computer Room? Haygood 

76 

Aug 

Blue Is the Color (Solid State Music) 

Kasser 

80 

Apr 





KIM Organ 

Ketchum 

82 

Sep 

Interfacing 




Music, Music and More Music 

Hallen 

82 

Nov 

Software Keyboard Interface 

— Chamberlin 

98 

Jan 





Interfacing Tips 


72 

Feb 

Oscilloscopes 




How Good Is Tarbell’s Floppy Interface? 

Fukumoto 

96 

Feb 

Kilobaud Klassroom No. 8 

Young 

74 

Jan 

Super Terminal! (Burroughs 9350-2) 

Derynck 

48 

Mar 

Scope Power (T922) 

Buckman 

32 

May 

Expand Your KIM! (Part 4) 

. . . Blankenship 

84 

Mar 

Troubleshooters’ Guide 


40 

Sep 

Two Systems Sharing the Same Bus 

Boyd 

92 

Jun 





Kansas City Standard— at 1200 Baud 

Hallen 

48 

Aug 

Parallel-to-Serial/Serial-to-Parallel Conversion 



Baudot Interface Cookbook 

. Reed, Haglund 

66 

Sep 

Kilobaud Klassroom No. 14 

Stark 

38 

Nov 

Interfacing the Elf II 

Cotter 

40 

Dec 

Build a Serial-to-Parallel Converter 

. . . Ruckdeschel 

84 

Nov 

Keyboards 




PC Boards 




Software Keyboard Interface 

. . . . Chamberlin 

98 

Jan 

Growing with KIM 

Eaton 

36 

Jan 

One Keyboard: Hex and ASCII 

Copes 

57 

Jun 

Make Your Own PC Boards 

. . Young, Grater 

24 

Apr 

Kilobaud Klassroom 




PET 




No. 8: Pulses— and More Pulses 

Young 

74 

Jan 

PET’S First Report Card 

Wells 

22 

May 

No. 9: Counters and Registers 

Young 

76 

Feb 

FINANC 


84 

Aug 

No. 10: Bus Traffic Control 

Young 

54 

May 

Financier/Mortgage with Prepayment 

Borland 

50 

Nov 

No. 1 1 : Data and Address Buses 

Stark 

36 

Aug 

Universal Number Converter 

Beymer 

67 

Nov 

No. 12: ROM and RAM Memories 

Stark 

84 

Sep 





No. 13: I/O Circuitry 

Stark 

46 

Oct 

Printers 




No. 14: Parallel and Serial I/O Ports 

Stark 

38 

Nov 

The Axiom EX-800 


100 

Mar 

No. 15: Computer I/O III 

Stark 

48 

Dec 

Space-Saver System 


36 

Apr 





What’s Happening with the IBM Selectric? 

Clarke 

64 

May 

KIM 




Taming the I/O Selectric (Part 1) 


22 

Jun 

Growing with KIM 

Eaton 

36 

Jan 

Baudot, Meet the H8 


46 

Jun 

Software Keyboard Interface 

Chamberlin 

98 

Jan 

The Malibu Model 160 Printer 


60 

Jun 

How Are You Feeling Today? 

Woods 

24 

Feb 

ASCII to Baudot Lehman, Graham 

80 

Jun 

Expand Your KIM! (Part 3) 

. . . Blankenship 

68 

Feb 

Taming the I/O Selectric (Part 2) 

Brooks 

40 

Jul 

How Much Memory for a KIM? 

Burhans 

118 

Feb 

Baudot Interface Cookbook 

. Reed, Haglund 

66 

Sep 

Expand Your KIM! (Part 4) 

. . . Blankenship 

84 

Mar 

Use That Parity Line! 


94 

Oct 

Expand Your KIM! (Part 5) 

. . . Blankenship 

60 

May 

Dura/ltel Selectric for Low-Cost Hard Copy 

Aird 

22 

Dec 
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Programming 




Writing Diagnostic Routines 

Baker 

42 

May 

Understanding Loaders 

Parsons 

70 

Jan 

It’s Here: Cook’s Memory Test 

Hallen 

70 

Jul 

Help for Beginning Programmers 

Leslie 

82 

Jan 

Software Debugging for Beginners 

Leslie 

40 

Aug 

Why Structured Programming? 

Leventhal 

84 

Feb 

Troubleshooters’ Guide 

Tenny 

40 

Sep 

Source Listing the Hard Way 

Woeltjen 

90 

Feb 

Build a One-Chip Single Stepper 

Ngai 

110 

Oct 

Manipulating ASCII Data 

Ward 

98 

Feb 

1C Testing: A Complete System 

Schwab 

70 

Nov 

I/O Programming for the Altair Disks 

Alexander 

92 

Mar 





Explained: String Interpretations 

Gaugler 

86 

Apr 

TRS-80 




The Top-Down Approach 

Leventhal 

68 

May 

The TRS-80: how does it stack up? 


44 

Jan 

Strings and Things 

Roth 

94 

May 

Kid Korner: Cash Register 

Victor 

82 

Apr 

A Different Search Technique 

Charnock 

112 

May 

Turn It Off! 

. Lien, Waterman 

114 

Apr 

Tiny BASIC Shortcuts 

Carpenter 

42 

Jun 

Machine Language for the TRS-80 

Crenshaw 

90 

Jun 

Transfer Vectors vs Absolute Addressing 

Nichparenko 

72 

Jun 

Something Extra with Radio Shack’s BASIC. . 

Wantz 

98 

Aug 

Error-Correcting Codes 

Towle 

76 

Jun 

TRS-80 Update: Level II BASIC 

Juge 

96 

Sep 

String Expansion for SWTP’s BASIC 

Puckett 

68 

Jul 

Action on the Enterprise 


76 

Oct 

From Big BASIC to Tiny BASIC 

Colsher 

112 

Sep 

Deep, Dark Secrets of the TRS-80 (Level 1) 

Lewis 

36 

Dec 

Not So Tiny 

Carpenter 

44 

Oct 





Randomness is Wonderful 

Rogers 

62 

Oct 

TVTs, TV 




Hexadecimal Memory Dump 

Rasmussen 

68 

Nov 

TVT Hardware Design 

Lancaster 

64 

Jan 

Loop the Loop 

Gross 

114 

Nov 

TV Typewriter Update 

Woeltjen 

36 

Mar 





Build a Touch-Response Display 

Barbier 

110 

Apr 

PROM Programmer 




TV Modification or the TV-1? 

Bosen 

88 

Oct 

Simple and Low-Cost PROM Programmer 

Hayek 

94 

Jul 

Utility Routines 




Super Cheap 2708 Programmer 

Grina 

100 

Sep 






Source Listing the Hard Way 

Woeltjen 

90 

Feb 


Reviews 

Business Applications Brehm 22 Jan 

Has Godbout Done It Again? Garetz 42 Jan 

The TRS-80: how does it stack up? Juge 44 Jan 

Micro Maestro (MEK6800D2) Perdue 94 Jan 

In Search of Memory (Vandenberg 16K board) Matuschka 32 Feb 

You’ll Be Tickled by Fickled Warren 64 Feb 

How Good Is Tarbell’s Floppy Interface? Fukumoto 96 Feb 

All in One (Morrow front panel) Baeslack 108 Feb 

The Axiom EX-800 Warren 100 Mar 

CP/M Primer Stewart 30 Apr 

Space-Saver System Burns 36 Apr 

How to Make Your SWTP System Happy (MF-68) Ferguson 40 Apr 

Blue Is the Color (Solid State Music) Kasser 80 Apr 

Avoid Program Loading and Reloading (SWTP 4K) Johnson 98 Apr 

Finally: 8080 Meets the Fairchild Video Game Huffman 116 Apr 

PET’s First Report Card Wells 22 May 

Scope Power (T922) Buckman 32 May 

What’s Happening with the IBM Selectric? Clarke 64 May 

The North Star Floppy System DiBlasi 76 May 

Number Crunching: Two Hardware Solutions Osborne 84 May 

8080, Z-80 or 8085? Slater 52 J u n 

The Malibu Model 160 Printer Dederick 60 Jun 

Build It, Tear It Down (Heathkit ET-3300) Sabot 50 Jul 

MIKBUG with Muscle (RT-68/MX) Ferguson 64 Jul 

SWTP’s New System Stark 90 Jul 

Compatibility and the Altair Bus Fuller 100 Jul 

Mits vs North Star: Which Is Faster? Ruckdeschel 44 Aug 

The Do-It-Yourself System: Heath’s H8 Morgan 70 Aug 

KIM + Chess = Microchess Grossman 74 Aug 

Something Extra with Radio Shack’s BASIC Wantz 98 Aug 

The Heath/DEC Connection (Part 1) Lionel 52 Sep 

Motorola’s Latest: The MC6802 Ahrens 92 Sep 

TRS-80 Update: Level II BASIC Juge 96 Sep 

Something Extra in Mass Storage Matuschka 106 Sep 

The Heath/DEC Connection (Part 2) Lionel 36 Oct 

The Latest in Operating Systems for 6800: FLEX Ferguson 72 Oct 

TV Modification or the TV-1? Bosen 88 Oct 

Voltage Surges Baggett 88 Oct 

Point of Sale/Inventory Control System for 8080s Barker 46 Nov 

Financier/Mortgage with Prepayment Borland 50 Nov 

Do It with a Kimsi! Grossman 60 Nov 

The Remarkable Apple II Bishop 62 Nov 

Music, Music and More Music Hallen 82 Nov 

TSC Text Editor Anderson 62 Dec 

Two Interface Boards from Teletek Wolrich, DeTray 70 Dec 

There Is a Better MIKBUG! Hughes 92 Dec 


Utility Routines Fentress 

Memory Debugging Brunelli 

Explained: String Interpretations Gaugler 

Time-sharing for the Home System McClure 

Writing Diagnostic Routines Baker 

Experiments in Software Stogdill 

5 Minutes or 5 Hours? Doyle 

String Search: added MIKBUG capability Puckett 

Hexadecimal Memory Dump Rasmussen 

Word Processing 

DOCUFORM Fitchhorn 

(Con)text Editor Law, Mitchell 

Z-80 

Home-Brew Z-80 System (Part 1) Thagard 

A Strategy for Healthy Living Gerbens 

Home-Brew Z-80 System (Part 2) Thagard 

1802 

The Amazing 1802: D/A and A/D Application Cotter 

Modify Your COSMAC Elf Hutchinson 

Interfacing the Elf II Cotter 

6800 

A Tale of Four BASICS Didday 

Hardware Program Relocation (Part 1) Wingfield 

Micro Maestro (MEK6800D2) Perdue 

Tuned for Speed Gille 

Hardware Program Relocation (Part 2) Wingfield 

Customized MIKBUG Kinzer 

Temperature Sensing Bauernschub 

How to Make Your SWTP System Happy Ferguson 

Utility Routines Fentress 

Explained: String Interpretations Gaugler 

Avoid Program Loading and Reloading Johnson 

Do-It-Yourself Time-sharing Kop 

Two Systems Sharing the Same Bus Boyd 

SWTP’s New System Stark 

Retail Pricing System Hughes 

Swords and Sorcery! Turrie 

Metric-American Conversion Program Ferguson 

Tally Ho! Inman 

Let Your Computer Wear a Watch Brooks 

The Latest in Operating Systems for 6800: FLEX Ferguson 

A Useful Address List Program Wantz, Bateman 

Raster Scan Graphics for the 6800 (Part 1) Koh 

1C Testing: A Complete System Schwab 


52 Apr 
64 Apr 
86 Apr 
102 Apr 
42 May 
44 May 
100 May 
69 Jul 
68 Nov 


22 Aug 
22 Sep 


26 Jun 
32 Jun 
80 Jul 


102 

108 

40 


Aug 

Nov 

Dec 


50 Jan 
60 Jan 
94 Jan 
58 Feb 
24 Mar 
32 Mar 
110 Mar 
40 Apr 
52 Apr 
86 Apr 
98 Apr 
104 May 
92 Jun 
90 Jul 
108 Jul 
54 Aug 
46 Sep 
62 Sep 
52 Oct 
72 Oct 
102 Oct 
26 Nov 
70 Nov 






S-100 Memory for SWTP System 


90 

Nov 

Terminals 




Raster Scan Graphics for the 6800 (Part 2). . . 

Koh 

56 

Dec 

TV Typewriter Update 

Woeltjen 

36 

Mar 





Super Terminal! (Burroughs 9350-2) 

Derynck 

48 

Mar 

8080 




Taming the I/O Selectric (Part 1) 

Brooks 

22 

Jun 

Your Imsai and You 


86 

Jan 

Taming the I/O Selectric (Part 2) 

Brooks 

40 

Jul 

Source Listing the Hard Way 

Woeltjen 

90 

Feb 





Build the “Simple Computer” 

Whipple 

16 

Mar 

Time-sharing 




CP/M Primer 


30 

Apr 

Time-sharing for the Home System 

McClure 

102 

Apr 

Incredizing 

Tubb 

90 

Apr 

Do-It-Yourself Time-sharing 

Kop 

104 

May 

Time-sharing for the Home System 

McClure 

102 

Apr 





8080, Z-80 or 8085? 


52 

Jun 

Troubleshooting 




Draw Dazzling Color Graphics 


52 

Jul 

Memory Debugging 

Brunelli 

64 

Apr 

It’s Here: Cook’s Memory Test 

Hallen 

70 

Jul 
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DISPLAY— SENSE BOARD 

^ • S-100 compatible 

• For hardware and software debugging 

• Maintenance and programing aid 

• Data, address and status LEDs 

• Sense addressable to 256 locations 

• Sockets for remoting LEDs and sense 

• Power saving mode — LEDs oft 

• Fully socketed and buffered-gold edge contacts 

• Silk screened, solder masked glass epoxy PCB 

KIT UNDER S1Q0 WRITE FOR FULL SPECS 

“COMPl TER CANOPY” DUST COVERS 

• ideal for he home or office 

• Attractive, heavy upholstery vinyl 

• Protects against dust, dirt, spills 

• Choice of textured Walnut or Tan 


Covers for APPLE II $14.95 

PET, ADM-3, H-9 $19.95 


TERMS: POSTPAID IN U.S.A. 

TX residents add 5% tax 

M/C, VISA. M/O Accepted 

Add SI forC.O.D. 


Digital Dynamics, Inc. 

Dept. K 


Post Office Box 27243 

is D37 

San Antonio, TX 78227 


TWO MIG 


VOL. 1, NO. 1 ✓'Cl 04 32 PACES SI. SO 

CONTENTS 

LOWERCASE: PACE 

Easy modification also Inexpensive 3 

’Thought it couldn’t be done’ 16 

Here's the fix for Level II 2. 30 

OUTLOOK: 


Eastern view: Factories catching up. by Sol Libes.18 
PET watch: Documentation problem. Gene Beals.. 18 


PROGRAMMING: 

Disk: How to use DOS version 1, 

by Gerard Anderberg and Chuck Welborn 15 

Handbook of Basics aids 'portability' 18 

Here are some goodies not in Level I manual 16 

Markets: They want to Ixiy your programs 9, 30 

RADIO SHACK: 

President calls TRS-80 'Most important' 17 

Juge named computer product manager 7 

TAPE RECORDER: 

Audio modification aids loading 14 

Ground-loop mod helps with Level II 14 

Motor mod makes rewind easier 14 

TRS-80 COMPUTER: 

...Beats IBM 5100. PDP-8 7 

The designer's view, by Steven W. Lelningcr 4-7 

Level I & II in the same machine, by Don Likins . . 2 
Memory, Here's how to expand to 16 K, by Tom Kasper 10 

Schematics 19 t28 

Some cords can be eliminated 8 

USES: 

Considers replacement of timeshare text editing ... 3 

Civil enginer uses TRS-80 at work 16 

Eighth grader wins with tax program 9 


NEXT ISSUE: COMPLETE LISTING, 8 K JOURNAL/LEDGER. 

12 issues $10 : 

box 158, San Luis Rey CA 92068 


1 MICROPOLIS 

| SOFTWARE (MOD II) 


Data Management System 


Versatile - maintains any type file 
(Name and Address, Inventory, A/P, 

A/R, Payroll, Etc.) 

Easy to use - Complete documentation 


. Powerfull report generator - selectable 
fields with totals and sub-totals. 


. Only $49.50 (Includes diskette) 


Sort Merge System 

. Disk Sort - file size not limited by 
amount of memory. 

.Up to 10 Sort keys 

. Only $39.50 (Includes diskette) 
Creative Computer Applications 
2218 Glen Canyon Rd. 
Altadena, CA 91001 


Same day shipment. First line parts only. Factory 
tested. Guaranteed money back. Quality IC's and 
other components at factory prices. 

INTEGRATED CIRCUITS 


P.0. Box 4430 M Santa Clara, CA 95054 
.For will call only: (408) 988-1640 


7400TTL 

7400N 
7402N 
7404N 
7409N 
74 10N 
7414N 

m 

7422N 
74 SON 
7442N 
744SN 
74 47N 
7448N 
7450N 
7474N 
7475N 
7485N 
7489N 
7490N 
7492N 
7493N 
7495N 
74100N 
74107H 
74 1 2 IN 
74123N 
74125N 
7414SN 
7413M 
741 51N 
74154N 
74157N 
74 161 N 
74162N 
74163N 
74174N 
7417SN 
7419011 
74I92N 
74193N 
74221 N 
742901 
7436 SN 
743661, 
7436 7N 


74LS28N 
17 74LS30N 
17 74LS33N 

19 74LS38N 
23 74LS74N 
17 74LS7SN 
63 74LS90N 
17 74LS93N 

1 39 74LS95N 

20 741S107N 

50 74LS112N 
69 74LS113N 

60 74LS132N 
69 74LSI36N 
17 74LS1S1N 
29 74LS155N 
49 74LS157N 
08 741S162N 

2 00 74LS163N 
43 74LS174N 
43 74LS190N 
43 74LS221N 
69 74LS258N 
90 74LS367N 
29 

14 UNEAR 

59 CA3045 
5 CA3046 
69 CA308I 
95 CA3082 
69 CA3089 


.. LM340T IS 
li LM340I 18 
28 LM340T-24 
" LM343H 
38 LM370 
“ LM377 
i; l M3 79 
K UI380N 
, i* IM381 
89 LM382 
38 LM703H 
38 IM709H 
38 LM723H/N 
£ 1M733N 
" LM741CH 
?! LM741N 
g LM747H/N 

87 LM748N 

* LM1303N 

LMI304 
98 LM1305 

88 LM1307 
98 IM1310 

IM1458 

89 IMIBCD 
LM1812 


4116 

C04511 94 25136 

C04515 2 52 21102-1 

C04516 1 10 MM5262 

C04518 1 02 UM5280 

1 10 C04520 1 C2 MM5320 

' 10 CMOS CO-4527 1 51 MM 53 30 

1.10 „ C04528 79 PD411D-3 

4 50 CD34001 50 c 04553 575 PD4110-4 

1 18 « CD4566 2 25 P5101L 

4 50 £04001 21 C04583 450 4200A 

5 00 C04602 21 C04M5 , t0 82S2S 

1 00 £04006 1 10 C040192 3 00 S1L02A 

160 £21221 V. 7 4 COO 28 H00165-5 

160 £21222 21 74C04 33 MM57100 

40 C04009 39 74 C i 0 28 GIAY38500-1 

28 39 74C14 2 10 MCM6571A 

50 CD4011 .21 74r?n " 1 * CfUa * 

.87 CD4012 21 fjgg 

35 C04O13 36 

25 CD4014 85 7 4C 74 

62 CD4015 86 T,r ?c 

35 CD4016 36 74™ 

82 CO4017 94 (lEX 

! !? 2212! 8 •" ^,5- 


CLOCKS 

MM5309 

MM5311 

MM5312 

MM5313 

MM5314 

MM5315 


9« IM309K 
9? LM311H/N 
15 IM317T/K 
*2 LM318 
*5 LM320K-5 
55 LM323K-5 

65 LM320K-12 

66 IM320K-15 
66 IM320T-5 
65 IM320TB 

LM320T-I2 
741S00 TTL LM320T-15 


74LSOOM 25 LM324N 
74LS02N 25 LM339N 

741S04N 25 LM340K5 

74LSQ5M 25 1M340R-8 
74LS08M 25 IM340K-1? 

74LS10N 25 LM340K 15 

741S13N 40 LM340K-24 

741SUN 90 LM340T-5 
741S20N 25 1M340T8 

741S22N 25 LM340T12 


9® LM2I11 
6- LM2902 
88 IM3900N 
’ 90 (.143906 

LM301ANMM 35 MO450V 

LM305H 87 NES40L 

Ml 38 NES50N 

LM308N 89 Nt 5 5 5 V 

’•5 NE556A 
95 NE565A 
,90 NE566V 
2 92 NES67V 

1 35 NE5708 

1 20 NE5718 

6 95 78106 

1 35 78106 

1 35 79105 

1 60 78M05 

1 60 25108 

1 so 7549 1CN 

- 75492CN 


1 27 £2151?,?! 74C160 1 44 MU5316 

2 0° £04020 02 74C175 1 35 JJJJg 8 

275 £2f2U '22 74C192 1 65 umIVm 

47 CD4022 86 74C221 7 oo MM?.. . 

’ 75 £212?! ?! 74C905 3 00 UM5865 

7 50 r21n« 5 74C906 75 ^001 

3 00 2212S , ?! 74C914 1 95 0T7flO7 

175 CD4026 1.51 740922 5 50 xiiSlS 

150 221 Si £ ™923 5 50 ® 

60 C04028 79 740935 6 95 CT7015 

176 CD4029 1 02 740926 6 95 J^ 78 *?* 

61 CD4030 21 74C927 * £ MM5375AB7N 

50 C04035 1.02 * 95 7288 

2 89 CO4O40 1.02 '" TERFACE .. 

65 CD4042 71 ?095 65 7208 

S3 CD4043 53 “9« 

79 CD4044 63 JO® 7 

100 C04046 1 67 8098 
150 CD4049 36 *209 

120 CD4050 36 JT 0 

5 00 CD4051 1 13 
5 00 CD4060 1 42 fT20 




925 


750 


12 95 


,95: CLOCK MOOULES Compete alum clocks Switch*! Mom Pushbutton Z7 

? c nft ready to hook up vnth transformer and 3 p»» Slide 25 

,? 95 switches Very compact wilt, 50" ana Eeeoder H00165-5 6 95 

» ” 84 digits 3 Digit Universal 

MAI002A, C or E .50’ 8 95 Courier Board XI! 

102P3 TrenKortner 2.25 Operates 5-18 VoROC to 5 MM, 

MA1010A, C or E .84- 11.95 |YP ,25 ' 11 S 

102P2 Transformer 2 25 V«« actuated swileh 50 

Special transformer and saa switches Pititronici 100A logic 
when purchased w, module 2.95 Analyter Ktl S224 00 

MAI 003 car module .J- Model 10 Trigger 

green flour, display 15.95 Expander Ktl S229.00 


295 

3 ?C RESISTORS watt 5% 

3 Z? 10 per type 03 1000 per type 012 

3 78 25 per type 02S 350 pwee pack 

3 78 100 per type 015 5per«ype6 75 

g S KEYBOARDS 

10 60 86 *** keyboard kit 662 50 
2 90 Folly assemMed 72.50 

2 90 S3 key ASCII keyboard tat 55 00 
22.50 fufy assembled 65.00 Enclosure 14 95 


el 150 Bt 


65 DS0056CN 
126 MM53104 2.50 

4 50 ic SOCKETS 

3 00 Saltier tin low Profile 

5 50 pin 1 UP PIN 1UP 


2 00 Red T018 
100 pm edge 4 50 Green. Orange. Yellow T018 
100 pm edge WW 5 25 Jumbo Red 
CRYSTALS r ““ n "“ 


4 MHr 

5 MHr 


115 75494 CN 


60 1 04068 40 

TO C 04 069 40 JT25 

85 C 04070 40 *’26 

1 75 C04071 21 8728 

50 C 04072 21 8 I*7 

88 CO4073 21 *298 

C 04075 21 


24 3S 20 MHa 

.„ 28 42 32 MHi 

27 36 58 32768 Hr 


Green Orange. Yellow dumbo 25 
4 50 Cllpl lie LED Mounting Clips 8*125 
4 50 (seedy red. amber, green, yellow, clear) 
4 25 CONTINENTAL SPECIALTIES m Hock 
4 25 Compkie line ol breadboard lest eguip. 
MAX-100 8 digit Free Ctr. S128.95 
OK WIRE WRAP TOOLS iu stuck 
- $18.00 


S369 00 


6V 300 m 
12 Voh 300 ma Iranslormer 1.25 
12 6V CT 600 ma 3 75 

12V 250 ma wall plug 2 95 
12V CT 250 ma wal plug 3 50 
24V CT 400 ma 3 95 

10V 12 amp wall plug 4 85 
18V 6 amp 12.95 

DISPLAY IE0S 

MAN! CA 270 2 90 

MAN3 CC 125 39 

MAN 72/74 CA/CA 300 1 00 

0L704 CC .300 1 25 

0L707/DL707R CA 300 1 00 

DL727/728 CA/CC 500 1 90 

DL747/750 CA/CC 800 1 95 

DL750 CC 600 1 95 

FND359 CC 357 70 

TN 0500/507 CC/CA 500 1 35 

FN0503/510 CC/CA 500 90 

FN0800/807 CCrCA 800 2 20 


29 40 57 1.8^ 


J55 DIGITAL THERMOMETER $48.58 3 digit Bubble 


• 55 A lo 0 CONVERTER CO4076 1 75 RAM 


1 10 8038 
MO 8700CJ 
1.10 8701 CN 
1 10 8750CJ 
1 10 LD130 
1 10 9400CJV/F 
1.10 ICL7I03 
1 10 ia.7107 


- CD4078 ... .... 

13 95 CD406I 21 2102- , 

22 00 C04082 21 2102AL-4 1 60 Z80 

13 95 C04116 47 21F02 1 25 8212 

9 95 CO4490 5 50 2104A-4 4 » 8214 

7 40 C04507 1 00 21078 4 95 8216 

*» C04508 4 25 3, S 

14 75 C04510 1 02 2112-2 395 8228 


with data 8 95 5 OE 


3 5795 MH, 

2 0100 MHi 
2 097152 MH: 

2 4576 MH, 

3 2768 MH, 


5 185 MH, 

5 7143 MH, 

6 5536 MH, 

14 31818 MH, 
18 432 MH, 

22 1184 MH, 


4 50 

1 20 SZ’-ZOO'F 

1 95 accuracy Comp, assy in compact case 

4 53 COMPUTER BOARD KITS 
4.50 8K RAM Board Kit S134 95 

4.50 4K EPROM ' 

4 50 I/O ‘ 


DGB Fluorescent 
DG10 Fluorescent 
5 digit 14 pm display 
MSN69 9 digit display 
14 95 7828 Claire* photocHs 

445O T1L311 H~ 


4 50 Eulendet Board w/conneclor 12 53 IC Tesl Clips 

... ... .. . ■ , 2500 

10 PROMS 74 50 R*fl, 

395 00 Black 
5665 00 Keyer 8043 
415.00 comp wlspe 


4.50 Video Interface be. .. 

4 50 16K EPROM board kilwj 

4.25 16K Static RAM board kit 

4 50 North Star Floppy Disk Ki 
4 50 Additional Drive Kit 


■ 


Sinclair 3V2 Digit Multimeter 

Batt./AC oper. 1 mV and . 1 NA resolution. 
Resistance to 20 meg. 1 % accuracy. Small, 
portable, completely assem. incase. 1 yr 
guarantee. Best value ever! $59.95 


Not a Cheap Clock Kit $14.95 

Includes everything except case. 2-PC 
boards. 6-. 50" LED Displays. 5314 clock 
chip, transformer, all components and full 
instrucs. Green and orange displays also 
avail Same kit w/.80 displays. $21.95 


Digital Temperature Meter Kit 

Indoor and outdoor. Switches back and 
forth. Beautiful. 50" LED readouts. Noth- 
ing like it available. Needs no additional 
parts for complete, full operation Will 
measure — 1 00° to +200°F, tenths of a de- 
gree, air or liquid. Very accurate. $39.95 
Beautiful hardwood case w/bezel $11.75 


NiCad Batt. Fixer/Charger Kit 

Opens shorted cells that won't hold a 
charge and then charges them up. all in 
one kit w/full parts & instruc. $7.25 


RCA Cosmac VIP Kit 249.00 

Video computer with games and graphics 


78 IC Update Master Manual 

1978 IC Update Master Manual $30.00 
Complete IC data selector 2175 pg. Mas- 
ter reference guide. Over 42,000 cross 
references. Free update service through 
1978. Domestic postage $3.50. Foreign 
$ 6 . 00 . 


New Cosmac Super “ELF” 

RCA CMOS expandable to 64K micro- 
computer w/HEX keypad input and video 
output for graphics. Just turn on and 
start loading your program using the resi- 
dent monitor on ROM. Pushbutton selec- 
tion of all four CPU modes. LED indicators 
of current CPU mode and four CPU states. 
Single step op. for program debug. Built 
in pwr supply, 256 Bytes of RAM, audio 
amp. & spkr. 100 pg. detailed assy. man. 
incl. new exten. software section. PC 
board solder masked & all parts fully 
socketed. Comp. Kit $106.95. High ad- 
dress display option 8.95: Low address 
display option 9.95; Custom hardwood 
cab ; drilled front panel 19.75; Nicad 
Battery Backup Kit w/all parts 4.95; Fully 
wired & tested in cabinet 151.70; Quest- 
data 1802 software club. 10-12 pg. 
monthly publication 12.00 per yr. 

4K Elf Expansion Board Kit 
with Cassette l/F $79.95 

Available on board options. IK super ROM 
monitor $19.95 Parallel 1/0 port $7.95 
RS232 l/F $3.50 TTY 20 ma l/F $1.95 
S-100 Memory l/F $4.50 

Tiny Basic for ANY 1 802 System 

Cassette $10.00. On ROM Monitor $38.00. 
Super Elf owners, 30% off. Object code 
listing or paper tape with manual $5.50. 

Original ELF Kit Board S14. 95 


Video Modulator Kit $8.95 

Convert your TV set into a high quality 
monitor without affecting normal usage. 
Complete kit with full instructions. 


60 Hz Crystal Time Base 
Kit $4.40 Converts digital clocks 
from AC line frequency to crystal time 
base. Outstanding accuracy. Kit includes; 
PC board, MM5369, crystal, resistors, 
capacitors and trimmer. 


Clock Calendar Kit $23.95 

CT7015 direct drive chip displays date 
and time on .6" LEDS with AM-PM indi- 
cator. Alarm/doze feature includes buz- 
zer. Complete with all parts, power supply 
and instructions, less case. 


2.5 MHz Frequency Counter 

Kit Complete kit less case S37.50 

30 MHz Frequency Counter 

Kit Complete kit less case $47.75 
Prescaler Kit to 350 MHz $19.95 


PROM Eraser ... QCt 

Ultraviolet, assembled 


Stopwatch Kit $26.95 

Full six digit battery operated. 2-5 volts. 
3.2768 MHz crystal accuracy. Times to 
59 min. , 59 sec. , 99 1/100 sec. Times std. , 
split and Taylor. 7205 chip, all compo- 
nents minus case. Full instruc. 


Auto Clock Kit $15.95 

DC clock with 4-. 50" displays. Uses 
National MA-1012 module with alarm 
option. Includes light dimmer, crystal 
timebase PC boards. Fully regulated, 
comp, instructs. Add $3.95 for beautiful 
dark gray case. Best value anywhere. 


TERMS: $5.00 min. order U.S. Funds. Calif residents add 6% tax. Can H # nr ucu/ iota 

BankAmericard and Master Charge accepted. mi « T ^ tata nr 1 ' inriM 1™ 1978 

Shipping charges will be added on charge cards. QUEST CATALOG. Include 28« stamp. 


Reader Service— see page 147 


123 



"How about that! Cranston suffers from abnormally low bio- 
rhythms! All this time / thought he sent out bad vibes." 



SOL-20 
SOFTWARE 

from ESV Computer Service 

Processor Technology 

DIAGNOSTICS II: Checks user RAM (addresses are keyboard selective by operator), video RAM, SOLOS or Boot- 
load RAM, audio interlace, and personality module. Features hard-copy printout of video displays using TAB key, and 
selectible output ports. Cassette tape comes with SOLOS version on one side & Bootload (BOOTL) on the other for use 
with either cassette or Helios SOL Systems $50. on cassette 

DISASSEMBLER: Allows conversion of machine language programs to assembly language. Features operator 
selectible output ports for hard-copy printer or video display and audio cassette storage of disassembled text. Permits 
modification to be made fa custom use or possible relocation. Symbol table may be anywhere in RAM and is assigned 
by the operator during initialization Line numbers and labels are automatically assigned by the disassembler during 
construction of the assembly language program. Special characters will be displayed in the line number's most sig- 
nificant digit to flag the need to divide the machine code for 2 or more passes when the line number exceeds 9999 T ape 

storage (if selected) is done byte-by-byte (text) for use with assemblers other than ALS-8 or Software #1 

$30. on cassette 



MAILBOX: A mailing list program designed to work on your Helios Disk System. Features online editing for data 
entry, operator may select serial or parallel drivers (included on diskette) for hard copy, pre-sorted mailing labels (by zip 
codes as required by postal regulations for bulk mailing), label search, modification of single line should address or 
name need changes, file status check to determine amount and percentage of "dead space" and number of names in 
file, file compression to remove data m the same size file, generate separate diskette to increase data storage, will 
dump files to either 2 or 4 columns on printer, and is operator selectible $45. on Helios diskette 

DROIDS: An action game where you play the computer. Try to escape Droids by hiding behind fences. Features 

static practice mode for skill development and real time attack mode with selectible difficulty factors 

$19.50 on cassette 


ALS-8 UTILITIES adds cassette I/O operations to ALS-8 In- 
cluded are seven custom tape commands and five clear 
memory . commands Source program on cassette will 
assemble into 12C (hex) bytes 

EC-001 Source program on cassette tape $15.00 

S0FTPAC #1 cassette uses Basic/5 on any Sol-20/SOLOS 
with 16K of RAM Included are four games. STAR, BLACK- 
JACK. CRAPS, and WAR 

EC-002 Basic/5 programs oncassettetape $18.00 

BLOCKADE is an action game for two players on the same key- 
board Build a wall as you move and trap your opponent Get 
sound effects through an AM radio or the Music System. 
Machine language program runs in 8K of RAM 
EC-003 Machine language program on cassette $14.00 

SOL-20 DIAGNOSTIC checks user RAM. system RAM. 
SOLOS, keyboard, video, and cassette interface This 
machine language program requires 8K of RAM 
EC-004 Machine language program on cassette $45.00 

CALENDAR & TIME has a calendar for whatever month and 
year you want Also included is a time program which displays 
hours, minutes, and seconds on the screen These Basic/5 
programs require 16K of RAM 

EC-005 Basic/5 programs oncassette tape $10.00 


DIRECT REDUCTION LOAN provides amortization schedule 
for entire loan period or a single period of interest Total 
interest paid is also calculated 12K of RAM is required for this 
Basic/5 program 

EC-006 Basic/5 program on cassette tape $10.00 

ACCOUNTS RECEIVABLE uses cassette data files to keep cus- 
tomer information on cassette tape Functions include update, 
report, search, and enter new records 20K of RAM and 2 
cassette recorders are required to run this Extended Cassette 
Basic Program. 

EC-007 Basic program on cassette tape $25.00 

SMARTMOUTHED BLACKJACK uses Las Vegas rules includ- 
ing split hands, double down, and insurance bets The 
humorous wise-cracks of the dealer keep the attention of the 
player for hours This Extended Cassette Basic program re- 
quires 32K of RAM 

EC-008 Basic program on cassette tape $19.50 

BIORHYTHM cassette produces complete plot or a simple list 
of critical days Output can be directed to any pseudo port. 
Extended Cassette Basic version requires 24K Basic/5 
version requires 16K. Any number of days can be forecast 
EC-009 Basic/5 program oncassette tape $19.50 

EC-010 Extended Cassette Basic program cassette $19.50 


IMMEDIATE DELIVERY! 

All items shipped from stock. First generation recordings. 

One Year Warranty! 

All above items on 1200 baud CUTS cassette, 

All orders COO or prepaid Albw 3% for freight if prepaid Texas residents add 5% sales tax Write for catalog. Dealerships available. 

COMPUTER P-^RTo 

926 N. Collins • Arlington, TX 76011 • (817) 469-1502 


CIT’S SPECIALS 
OF THE 
MONTH 



• Floppy Kit 
SA 801 floppy (8”) & disk cont. 

kit (S-lOO) $599 

• Add On Floppy Drives 

SA 800/1 (8”) floppy $469 

SA 400 mini floppy $285 

• Centronics 779 printer $999 

• Miscellaneous 

CP/M Operating System/Manuals. . . $89 
8” Memorex Diskettes 

(IBM comp.) $3.50 

8” Verbatim Diskettes 

(IBM comp) $3.99 

4" Diskettes $3.39 

16k RAM chips $9.75 

Pwr Supply cabinet (mini floppy) . . . $79 
Pwr Supply cabinet (floppy) $225 


COMPUTER INTERMCE TECHNOLOGY 

Peripheral Products Division 

2080 South Grand, Grand Centre, Santa Ana, CA 92705 

^C87 



• Now Featuring: • 

APPLE II PROGRAM CASSETTES 

Intelligent Game Series #1 offers many hours of chal- 
lenging competition against any APPLE II. Available in 
bargain packages: 

1) BATTLESHIP*/3D TIC TAC TOE “ 

2) CONCENTRATION * /HANGMAN 

3) CASINO RO YALE (1 -Arm Bandit, 
Blackjack, Crap Game & Rou- 
lette) • Denotes APPLESOFT II Required 

All programs feature APPLE II low and high resolu- 
tion color graphics with convenient, personal in- 
teraction. Each package costs $12 or $8 per program, 
instructions included, to be paid in advance. In- 
dividual listings can be obtained for an additional 
charge of $3.00 per program. Send for free, full 
descriptions on all available software. Write to: 

^U7 

U ASKED 4 IT COMPUTER SOFTWARE 
P.O. BOX 13331, BALTIMORE MD 21203 
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STUDENTS & TEACHERS 

WITH YOUR ORDER. SEND PROOF OF 
YOUR STATUS AND RECEIVE 5% OF YOUR 
PRESENT ORDER AS A CREDIT CERTIFICATE YOU 
CAN USE ON YOUR NEXT ORDER 


FREE SOCKETS 

WITH PURCHASE OF 
ANY OF THESE I.C.’s. 


CHRISTMAS SPECIAL OF 5% OFF EFFECTIVE ON ALL 
ORDERS MAILED BEFORE DECEMBER 25, 1978 


THE FIRST MEMORY SPECIAL YOU WON’T FORGET 
2102-2 650ns 8/9” 32/37°° 64/71°° 128/135°° 

2102-4 450ns 8/10« 32/41°° 64/78°° 128/145°° 

2114D 450ns 8/79°° 16/149°° 32/274°° 64/499°° 


PRESCALER - 250 MHZ 

complete $23* 

PRESCALER - 650 MHZ 

complete $49^5 

11C90 • PRESCALER CHIP 

650 me $19* 


SOLID STATE RELAY 

• 400 V at 3 AMPS-ttl compatible 

• MICRO REED ACTUATED TO MINIMIZE 

CHANCES OF AC POWER SPILLOVER INTO 
LOGIC CIRCUITS $395 


CHEAPER BY THE 100 


LEDS 

LEDS 

LEDS- 

LEDS 

1N4001 


(HP AXIAL RED) 
(MINI-RED) 
(JUMBO-RED) 

(DUAL COLOR) 

(50V-1 AMP) 

1N4148 (SWITCHING DIODE) 
2N4303- (N JFET) 


100/8.95 
100/9.95 
100/13.95 
100/59 00 
100/ 4.95 
100/ 3.95 
100/21.95 


2N3392- (PRIME NPN LOW NOISE) 100/ 9.95 


OPTO 

ISOLATORS 

1. MCT2 $ .79 

2. MOCIOOO $ .89 

3. 4N-26 $ .95 

4. CL1422 

C LAI REX PHOTO MODULE 
(USE AS VOLTAGE VARIABLE 
RESISTOR— 40 MEG OHM TO 
40 OHM— MILLION TO ONE 
RATIO— OR USE AS VERY 
HIGH VOLTAGE OPTO 
ISOLATOR) 

$149 


REFLECTIVE 

PHOTO COUPLERS 

TIL-139 L£D INTO PHOTO 
TRANSISTOR $2« 

R0C100 INCANDESCENT 
INTO CDS CELL- 
20 MEG OHM OFF 
RESISTANCE ^95 


AUDIO POWER AMPS 


SINGLE 


TDA-2020 20 Watt 

$9.95 

S11020H -20 Watt 

$10.50 

S11130H -30 watt 

$12.50 

STK-50 -50 watt 

$18.95 


STEREO 

STK433-5 Watts per channel $6.95 
STK435- 7 Watts per channel $9.95 
STK437-10 Watts per channel $11.95 
STK439- 15 Watts per channel $13.95 
STK441-20 Watts per channel $16.95 


8080A 

8212 

8214 

8216 

8224 

8226 

8228 

8238 

8251 

8253 

8255 

8257 

8259 


SYSTEM 

5.95 

3.75 
8 95 
3.50 
480 

4.75 

7.25 

8.25 
9.45 

21.50 
10.75 

20.50 
20.50 


Z-IO SYSTEM 

3880 22.50 


3881 

3882 

3883 

3884 


12.50 

12.50 

49.00 

73.00 


6IM SYSTEM 

6800 16.95 


6810 

6820 

6821 

6850 

6852 

6860 

6862 


7.20 

7.95 
8.50 

8.95 

11.95 

9.95 
13.75 


6500 SYSTEM 

6502 14.95 

6520 12.75 

6522 12.50 

6530 17.50 

9900 SYSTEM 

9900 66.00 


9901 

9902 

9980 

9981 


23.75 
19.50 
54.00 
54 00 


1800 SYSTEM 

1802 24.00 


1821 

1822 

1824 

1852 

1856 

1857 
1861 


19.50 
20.25 

13.50 

13.75 

11.75 
11 76 
20.00 


CPUs 

2650 IMF 

2901 lff5 

PACE 1900 

SC/MP 14 95 


CPU’s coni 

8008 8.95 

8035 19.95 


RAM 

7489 
3101 
8225 
2101 1 
2101 2 
2101A-4 
2102-2 
2102L1 

82510 

82511 
5101L-3 
2107 
TMS4060 
UPD411 
4200A 

2114 200ns 
2114 450ns 
2114 650ns 
4116 200ns 
4116 300ns 
4116 450ns 


PROMS 

8223 
82S23 
82S126 
82S129 
82S131 
6306 1 
93427 
D3604 
2616 
1702A 
2708 
2716 5V 


2.95 

3.95 

2.95 

2.95 
3.25 

3.25 
1.50 

1.95 

4.95 

4.95 
11.95 

3.95 
3.95 

3.95 

9.95 

13.50 
1095 

6.25 

18.50 

17.50 

13.50 


2.95 

3.75 

5.95 

6.95 
7.25 
6 95 

5.95 

11.95 
50.00 

4.95 
12.95 
46 95 


CHARACTER GENERATORS 

2513 UC 7.95 

2513 LC 7.95 

2516 7.95 

5240 7.95 

MM6571A 9.95 

KEYBOARD ENCODER 


AY5-2376 

UARTS 

AY5-1012 
AY5-1013 
TR 1602 
TMS6011 


14 95 


8.95 
895 

9.95 

8.95 


FIFO’s 

3341 7.95 

'15021 10.95 


PROG. LOGIC ARRAYS 

82S100 11.95 

82S101 11.95 

SHIFT REGISTERS 

C1402A 1.95 

MM1403AH 1.95 

MM5006AH 2.95 

MM5060 3.95 

CLOCK CHIPS 


MM5311 

MM5312 

MM5313 

MM5314 

MM5315 

MM5316 

MM5375 

TMS3834 

CT7001 


7.95 
4 95 

7.95 

4.95 

7.95 

4.50 

5.95 

6.95 

6.50 


CALCULATOR CHIPS 

MM5725 1.95 

MM5736 1.95 

MM5738 1.95 

MM5739 1.95 

MCS2521 1.95 


INTERFACE 

DS0026 

DS3608 

DM8093 

DM8094 

DM8095 

DM8096 

DM8097 

DM8098 

DM8131 

DM8202 

DM8233 

DM8234 

DM8241 

DM8242 

DM8250 

DM8251 

DM8266 

DM8267 

DM8271 

DM8544 

DM8831 

DM8833 

DM8835 

DM8836 

DM8837 

74273 

74390 

81LS95 

81LS96 

81LS97 


CHIPS 

3.25 

3.85 

.95 

.95 

.95 

.95 

.95 

.95 

3.25 

1.45 
1.10 
1.10 

.45 
.45 
.90 
.90 
1.35 
1.35 
1.35 
1 30 
1 2.95 
2.60 
2.60 
4.75 

2.45 
2.60 
2.10 
1.95 
1.95 
1.95 


69.00 

599.00 

735.00 
875 00 

3.50 

1995 

33.95 

1.95 

2.95 

100/4.95 
100/7 95 


S 100 MOTHER BOARD — 8 Slot Kit 
S-100 32K STATIC MEMORY BOARD 

ALL BURNED IN 650ns 

AND TESTED 450ns 

ultra low power 200 ns 

S-100 EDGE CARD CONNECTORS 
MAXI KEYBOARD — 53 Keys 
MAXI KEYBOARD — 74 Keys 
KEYPAD — 16 hey xy matnxed 

KEYPAD — 20 key xy matnxed 

WIRE WRAP POSTS 

2 level 100/3.95 4 level 

WIRE WRAP SOCKET PIN 
TAPE READER — 12 level — includes both 
IR sources and pickups 29 00 

MAKE YOUR OWN PAPER TAPE READER 
1/10" SPACED PHOTO TRANSISTORS 10/9 50 

REED RELAY — TTL compatible 1.89 

SOLID STATE RELAY — micro reed actuated 
for total isolation 3.95 

CRYSTAL FILTERS — 455 Kc miniature 
single section 1.95 dual section 2 95 


PRECISION THERMISTORS 
YSI BEAD — 1% 5000 OHM 

GLASS BEAD — 1% 15000 OHM 

GLASS BEAD — 1% 200 OHM 

CYLINDRICAL — .01% 

POWER THERMISTOR — positive temperature 
coefficient 20 2500 OHM 


2 95 
2.95 

2.95 

3.95 


7 95 
6 95 
395 
4 95 


D/A CONVERTER — NE5008 (8 bit) 
D/A CONVERTER — DAC 01 SH (6 bit) 
PHOTO DIODE — super fast 0 5ns 
IR DETECTOR — super sensitive 


READ OUTS — MULTI DIGIT 
LCD 3-1/2 dig. 4 4 95 3-1/2 dig T 1 95 x 

LED .17" -3 dig. 1.25 — 6 dig. 3.95 — 8 dig 4.95 

PHOTO DEVICES— DIODES. XSTR's. DARLIN6T0NS 
2N5771 1.25 FfTlOOA - .79 $401 195 

H-38 • 3.25 MRD 250 - 1 95 LAS CR 1.95 

HIGH VOLTAGE TRANSISTORS 
•2SC1358 100W- I400V-5A TO 3 7.95 

BUY69B 11QW- 800V-10A TO 3 5.95 

W905 1O0W 500V5A Plastic 4 95 

362 4 20W 500V 1A Plastic 2.25 

338-7 20W 350V 1 A Plastic 1 50 

HIGH VOLTAGE DIODES 

UNMARKED 1500V at 1 AMP 10/1.99 

EG 250 2500V at .35 AMP 95 

HV60EL 6000V at 25 ma 1.95 

SUBMINIATURE 20.000V at 100 ma 2.95 

CARBIDE DRILL BITS AND ROUTER BITS 
for P C board work — MIXED SIZES 
OWN MIX —DRILLS 10/12 95 100/95.00 

OUR MIX — ROUTERS 10/15.95 100/125.00 


RADIO SHACK* (*> (D [jjj 


SERVICE AND 
MODIFICATION 


BE FIRST 

1. Keyboard and Video Mod 

ADD RAM FOR LOWER CASE CHARACTERS 
AND CLEAN UP HORIZONTAL SMEAR 
(SEND YOUR TRS-80 MICROCOMPUTER ONLY) 

PARTS ANO LABOR $59°° 

^ l||fc illr^ ilk 

-•‘A 

YOUR; PROCESSING SPEED BY 30%. 

WITH THIS OPTION YOU CAN SWITCH-SELECT 
BETWEEN THE FASTER 2.66 MHZ CLOCK RATE 
>1.77 MHZ. 

INSTALLATION. PARTS AND LABOR $49°° 

SPECIALS! !Z"Z THAN 0NE M0D 

MODS 1, 2, 3, 4 AND 5 $449 00 

MODS 1 AND 2 $234°o 

MODS 2 AND 3 $243“ 

16K MEMORY. PARTS AND INSTALLATION DATA $159°° 


TO TURN YOUR TRS-80 INTO A SUPER MACHINE 



2. Install 16K Memory 

JUST SEND US YOUR TRS-80 MICROCOMPUTER AND 
WE DO THE REST. 

16K OF MEMORY AND LABOR $180°° 


5. Serial Printer Interface Mod 

OPERATE CRYSTAL CONTROLLED TTY WITH LEVEL 1 
OR 2. WE INSTALL SWITCH SELECTABLE BAUD RATES OF 
75, 110, 137.5, 150, 300, 600, 1200, 2400, 4800, 9600 
OR EXTERNAL. EIA RS232 AND CURRENT LOOP OUTPUT. 

PARTS AND LABOR $119°° 

SEND TRS-80 KEYBOARD 
ONLY!! 

RETURN SHIPPING: 

FROM ENGLAND ADD $30 00 FOR AIR. $9 50 SURFACE MAIL 
FROM JAPAN ADD $35.00 FOR AIR. $8.50 SURFACE MAIL 


3. Level 2 plus 1 Mod 

WE INSTALL YOUR LEVEL 2 SO YOU KEEP 
LEVEL 1 AND CAN USE IT BY JUST FLIPPING A 
SWITCH. (SEND LEVEL 2 WITH YOUR TRS-80) 

$69°° 

6. Mini Floppy Mod 

YOU PROVIDE EXPANSION INTERFACE AND 
WE’LL INSTALL A PERTEC F D 200 MINI FLOPPY. 

PARTS AND LABOR (PERTEC F D 200 MINI FLOPPY 
INCLUDED) FOR ONLY $425°° 

REPAIR— WE WILL REPAIR ANY 
ORIGINAL TRS-80 MICROCOMPUTER OR 
ONE OF OUR MODIFICATIONS. 

ALL PARTS AND LABOR $ 69 00 


NOTE: THIS IS AN INDEPENDENT SERVICE EFFORT NOT AFFILIATED 
WITH RADIO SHACK* OR TANDY CORPORATION. 


AU. WORK GUARANTIED UNCONDITIONALLY FOR 1 YEAR 

TERMS FOR TRS40 WORK; WE ACCEPT ONLY TRS-80 MICROCOMPUTERS! SHIP YOUR TRS-80 MICROCOMPUTER TO US, INSURED 
ANO SUITABLY PACKAGED AND WE WILL RETURN SAME FREIGHT COLLECT. ALL FACTORY SEALS MUST BE INTACT ANY UNIT WHOSE SEALS HAVE 
BEEN TAMPERED WITH WILL BE SHIPPED BACK IMMEDIATELY. MODS 1, 2, 4 AND 5 SEND TRS80 MICROCOMPUTER ONLY. MOD 3 SEND YOUR 
TRS-80 MICROCOMPUTER AND LEVEL 2. MOD 6 SEND TRS -80 AND EXPANSION INTERFACE NORMAL TORN AROUND TIME IS UNDER 10 DAYS 

WITH CERTIFIED FUNDS 


F. REIOUERT SALES 


R25 


1110 E. GARVEY AVE. 
W. COVINA, CA 91790 
(213) 967-3846 


• $20 MINIMUM ORDER 

• FREE UPS DELIVERY ON 
U.S. ORDERS ONLY— OR BY 
SURFACE MAIL IF SPECIFIED 

• MONEY BACK GUARANTEE 

(MOS & LED DEVICES EXCLUDED) 

• UNDER 8 HOUR PROCESSING 

ON MONEY ORDERS & CASHIER’S 
CHECK. 


•SORRY! NO COD’S, 

PO’S OR CREDIT CARDS 

• CALIF. RES. ADD 6 % 
SALES TAX 

• CANADA. PUERTO RICO 
& U.S. POSSESSIONS 
ADD U.S. $3.50 ALL 
OTHERS ADD U.S. $7 00. 

•U.S. FUNDS ONLY. 


DROP INTO ONE OF OUR LOCATIONS 


LOS ANGELES 

(213) 967-4611 

LMN ELECTRONICS 

1042 E GARVEY AVE 
WEST COVINA, CA 


PORTLAND 

(503) 646 4044 

WIZARD OF PARTS 

8225 S.W CIRRUS DR 
BEAVERTON. OREGON 


DENVER 

(303) 573 5214 

ELECTRONIC LOLLIPOP 

5643 N BROADWAY. DENVER 
(1-25 & 58th AVE.) 


AU ITEMS SUBJECT TO rtlOR SALE 


PRICES SUBJECT TO CHANGE WITHOUT NOTICE 


]/* Reader Service— see page 147 
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KIT FEATURES: 


16K E-PROM CARD 

IMAGINE HAVING 16K OF SOFTWARE ON LINE AT ALL TIME! 
S-100 (Imsai/Altair) Buss Compatible! 


1. Double sided PC board with solder 
mask and silk screen and gold plated 
contact fingers. 

2. Selectable wait states. 

3. All address lines & data lines buf- 
fered! 

4. All sockets included. 

5. On card regulators. 

KIT INCLUDES ALL PARTS AND 

SOCKETS (except 2708 s). Add $25. for 

assembled and tested. 


PRICE CUT! 



WAS $69.95 


Our 2708's (450NS) are 

when purchased with above kit. 




Stotw 


KIT FEATURES: 


ADD 
$20 FOR 
250 NS 


solder 

Gold 


and 


1. Doubled sided PC Board with 
mask and silk screen layout, 
plated contact fingers. 

2. All sockets included. 

3. Fully buffered on all address 
data lines. 

4. Phantom is jumper selectable 
pin 67. 

5. FOUR 7805 regulators are provided 

0nCard ' (450 NS) 


BK LOW POWER RAM KIT-S149 00 


S-100 (Imsai/Altair) Buss Compatible! 2 kits for $279 

jj rj K '• j Fully Assembled & Burned In 

Blank PC Board w/ Documentation 
$29.95 

Low Profile Socket Set 13.50 

Support IC's (TTL & Regulators) 
$9.75 

Bypass CAP'S (Disc & Tantalums) 
$4.50 


to 



USES 21L02 RAM'S! 


MOTOROLA QUAD OP - AMP 

MC 3401. PIN FOR PIN SUB. 
FOR POPULAR LM 3900. 


3 FOR $1 


ALARM CLOCK CHIP 

N.S. MM5375AA. Six Digits. 
With full Data. New! 

$2.49 each 


MOTOROLA 7805 R VOLTAGE REGULATOR 

Same as standard 7805 except 750 MA output. 
TO— 220. 5VDC output. 

44c each or 10 for $3.95 


FULL WAVE BRIDGE 

4 AMP. 200 PIV. 

69C 10 FOR $5.75 


NOT ASSOCIATED WITH DIGITAL 
RESEARCH OF CALIFORNIA, THE 
SUPPLIERS OF CPM SOFTWARE. 


450 NS! 2708 EPROMS 

Now full speed! Prime new units from a major U.S. Mfg. 450 N.S. 
Access time. 1 K, x 8. Equiv. to 4-1 702 A's in one package. 


$1 5.75 93. - $Q95 

PRICE CUT w 


4 FOn ISO 1 " 1 


1 6 K STATIC RAM KIT 


OUR LATEST COMPUTER KIT! 


FULLY S-100 COMPATIBLE! 


FULLY STATIC, AT DYNAMIC PRICES! 


WHY THE 2114 RAM CHIP? 

We feel the 2114 will be the next industry 
standard RAM chip (like the 2102 was). 
This means price, availability, and 
quality will all be good! Next, the 21 14 is 
FULLY STATIC! We feel this is the ONLY 
way to go on the S-100 Buss! We've all 
heard the HORROR stories about some 
Dynamic Ram Boards having trouble 
with DMA and FLOPPY DISC DRIVES. 
Who needs these kinds of problems? 
And finally, even among other 4K Static 
RAM’s the 2114 stands out! Not all 4K 
static Rams are created equal! Some of 
the other 4K's have clocked chip enable 
lines and various timing windows just as 
critical as Dynamic RAM's Some of our 
competitors 16K boards use these 
"tricky" devices But not us! The 2114 is 
the ONLY logical choice for a trouble- 
free, straightforward design. 






*35Q 00 

COMPLETE KIT 


SPECIAL 

INTRODUCTORY OFFER! 
Buy 2 KITS (32K) for $650 
450 NS 


Blank PC Board with Documentation 

$33.00 

LOW PROFILE SOCKET SET - $12.00 
ASSEMBLED & TESTED - ADD $30.00 
21 14's 4K RAM's -8 FOR $69.95 


KIT FEATURES: 

1 Addressable as four separate 4K 
Blocks. 

2. ON BOARD BANK SELECT circuitry. 
(Cromemco Standard!) Allows up to 
512K on line! 

3. Uses 2114 (450NS) 4K Static Rams. 

4 ON BOARD SELECTABLE WAIT 
STATES. 

5. Double sided PC Board, with solder 
mask and silk screened layout. Gold 
plated contact fingers 

6. All address and data lines fully 
buffered. 

7 Kit includes ALL parts and sockets. 

8. PHANTOM is jumpered to PIN 67 

9. LOW POWER: under 2amps TYPICAL 
from the +8 Volt Buss. 

10. Blank PC Board can be populated as 
any multiple of 4K 


SUPER SPECIAL: BUY 32 KITS (512 KILOBYTES) (8-64K BANKS) for $ 9,995 00 


NATIONAL SEMICONDUCTOR 

JUMBO CLOCK MODULE 


MA1008A 
BRAND NEW! 



FEATURES 

* FOUR JUMBO V i INCH LED DISPLAYS 

* 12 HR REAL TIME FORMAT 

* 24 HR ALARM SIGNAL OUTPUT 
« 50 OR 60 Hz OPERATION 

* LED BRIGHTNESS CONTROL 

* POWER FAILURE INDICATOR 

* SLEEP A SNOOZE TIMERS 

* DIRECT LED ORIVE (LOW RFI) 

* COMES WITH FULL OATA 


ASSEMBLED! NOT A KIT! 

ZULU VERSION! 

We have a limited number of Ihe 24 HR Real 
time version of this module m stock 

#MA1008D - $9.95 


PERFECT FOR USE 
WITH A TIMEBASE 


(AC XFMR $1.95) 

COMPARE AT UP TO TWICE 
OUR PRICE! 


MANUFACTURER S CLOSEOUT! 


Digital Research Corporation 

W (OF TEXAS) ■ 

P. O. BQX401247K GARLAND, TEXAS 75040 • (214) 271-2461 


SALE! 

1N4148 DIODES. SILICON. 

Same as 1N914. New, 
factory prime, Full Leads. 

100 FOR $2 
1000 FOR $17.50 


New! REAL TIME 
Computer Clock Chip 

N.S. MM5313. Features 
BOTH 7 segment and 
BCD outputs. 28 Pin 
DIP. $4.95 with Data 



MICRO-MINI TOGGLE SWITCH 

SPDT. By RAYTHEON. 
MADE IN USA! WITH HDWR. 


990 

EACH 


6 FOR $5 


TERMS: Add 30C postage, we pay balance. Orders under 
$15 add 75$ handling. No C.O.D. We accept Visa, Master- 
charge, and American Express cards. Tex. Res. add 5% Tax. 
Foreign orders (except Canada) add 20% P & H. 90 Day 
Money Back Guarantee on all items. 
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ADVANCED 

COMPUTER 
ODUCTS *^ A3a 

SI 00 PRODUCTS 




LOGOS I 8K STATIC RAM 

★ Low Power 

★ Selectable Memory Protect 

★ Totally Buffered 

★ Battery Back-up 

★ Address on 1 K boundary 

ASSEMBLED KIT 

250ns. 199.95 250ns. 149.95 

450ns. 179.95 450ns. 125.95 

Bare PC Board w/Data $21 .95 

Now over 1 year successful field experience 
“Special Offer” Buy (4) 8K 450ns. Kits $1 1 7.00 


EXIDY SORCERER 

Complete expandable Z-80 based computer. 
w/8K $8.95 (4-6 weeks) 

w/16K $11.50 stock w/32K $13.95 stock 

S-100 Expansion module $299.00 


SPECIAL KEYBOARD BUY 
WHILE THEY LAST 

"Clare Pender 63 Key ASCII 

w/26 Pin & 34 Pin Output Conn.” $54.95 


IMS STATIC RAM BOARDS 

★ Memory Mapping ★ Low Power 

★ Phantom ★ 250 ns. or 450 ns. 

Only available assembled & tested 

250 ns. 450 ns. 

8 K Static $209.00 $189.00 

16K Static $449.00 $399.00 

32K Static $869.00 $819.00 


1 EXPANDORAM MEMORY KITS 

★ Bank Selectable 

★ Uses 41 15 or 41 16 


200 ns. 

★ Write Protect 

★ Power 8VDC, ±16VDC 

★ Phantom 

★ Lowest Cost/Bit 

Expando 32 Kit (4115) Expando64Kit(41 16) 

8K $149.95 

16K $245.95 

16K $239.95 

32 K $469.95 

24K $325.00 

48 K $675.00 

32 K $400.00 

64 K $869.95 


PARATRONICS LOGIC 
ANALYZER KIT 

MODEL 100A $219.95 

(analyzes any type of digital system) 

Trigger Expander Model 10 $229.00 

Baseplate 9.95 

Model 10 Manual 4.95 

Model 1 50 Bus Grabber Kit 369.00 


DC HAYES DATA COMMUNI- 
CATIONS ADAPTER 

★ Telephone/TWX ★ S-100 compatible 

★ Bell 1 03 freq. ★ Originate & answer mode 

Assembled & Tested $279.95 


MICRODESIGN MR-16 2716 
EPROM BOARD (MR -8 Also Available 
at same price) 

★ Individual Prom Address 

★ Uses Low cost 16K Tl EPROMS 

★ Optional 1 K RAM ★ Phantom-control 

Assembled and Tested 1 74.95 

Kit 99.50 


Hi PLOT LOW COST 
DIGITAL PLOTTER 

★ RS 232 NEW 

★ Plot Size 7” x 10" . ... m 

★ Digitizer Avail. Soon List. $1085.00 

★ High Resolution OUR 

★ 2.47sec Plot Speed PRICE $999.00 


BYTE USER 8K EPROM BOARD 

★ Power on Jump ★ Reset Jump 

Assembled & Tested 94.95 

Kit 64.95 

Bare Pc Board 21.95 

Special Offer: Buy 4 kits only $59.95 each 

NOTE: 2708-6 only $5.95 


TARBELL FLOPPY INTERFACE 

★ SI 00 Compatible ★ Uses CPM 

★ Jumper Selectable ★ Persci, Shugart, etc I 

Assembled and tested $269.95 

Kit $179.95 

Bare PC Board $ 39.95 ] 

NOTE:' For CPM Add $70.00 

Documentation Add $20.00 

★ Cassette I/O Kit only $1 15.00 I 


TRS 80 16K-UPGRADE KIT 

★ 1 6K with Jumpers & Instructions 

for either Level I or Level II $1 19.95 I 

★ 1 6K for Apple II Upgrade $11 7.95 



PET TO S-100 
ADAPTER 

Allows Pet to be 
interfaced to 
popular S-100 
Bus. 

Kit $189.95 I 

Assembled $269.95 | 

For Low Cost 8 Slot Bus to expand 
your Pet only $149.95 Kit 


DATABOOKS & MANUALS 


| NSC TTL Data 
| NSC Lmear Data 
I NSC Linear APP/note I 
| NSC Linear APP/note II 
| NSC CMOS Oala 
I NSC Audio Data 
I NSC Volt Reg Data 
I NSC Memory Data 
I NSC MOS/LSI Data 
I NSC Power Transistors 
I Intel Databook 
I Intel MCS85 Manual 
I Intel MCS60 Manual 
I Intel MCS40 Manual 
I AMD 8090 Handbook 
O Linear Data 
I AMD Scbottky Data 


S 3.95 AMI MOS/LSI Data 3 95 

4,95 Gl MOS/LSI Data 4 95 

3 95 Osborne Intro to Micro Vo). 0 8.50 
3 95 Osborne Intro to Micro Vol I 8.50 

2 95 Osborne Intro to Micro Vol 1115.00 

3 95 Osborne 8080 Programming 8.50 

2 95 Osborne 6800 Programming 8.50 

3 95 Osborne Z80 Programming 8.50 

3 95 Tl Powr Sem, s Oala 7.50 

2 95 Tl TTL Data 6 95 

ransistors A Diodes 8 50 


7 50 Tl M 

7.95 Tl Optoelectronics 
4 95 Tl Linear Data 

5.95 Tl Bipolar Memory 

4 95 Tl Interface Data 


395 
3 95 
3 95 
3 95 
495 

Motorola Sem. Oata 1 . 2. 3 9 95 


Mot. Vol 4 Med Data 
Mot Vol 5 CMOS Data 
Mot Vol 6 Linear Data 
Met. Vol. 9 Schottky TTL 
Mot MPU Applications 
Mot MPU Prog Ref Manual 
Mot Power Data 
Mot. Rectifrer Data 

Mol. Swrtchmg Tran 

Mot Zeners 

Basic Software SRI VoL I or It 
Basic Software SRI Vol III 
Basic Software SRI Vol IV or V 
Basic Software SRI Vol VI 
Basic Software SRI Vol. VII 
1978 1C Master 


3 95 
295 
3.95 
295 
2500 
395 
295 
2 95 
295 
295 
24.95 
39 95 
995 
4995 
39 95 
47 50 


DISKETTES 

5" MINI 

* Soil Sector 

* 10 Sector 

* 1 6 Sector 
$4 50 each $3.90/10 I 


$4 50 each $4 10/10 


DESIGNER BOARDS 
MODULES PROTO BOARDS 

★ Motorola Compatible Modules* 

MEK 6800 D2 Kit $235.00 

9600 6800 MPU Module 495.00 

9601 16 slot Mother Bd 175.00 

9602 16 slot Card Cage 75.00 

9603 8 slot Mother Bd 99.00 

9604 System Power Supply 250.00 

9610 Prototype Board 36.00 

9615 4KEprom Module 250.00 

9620 16 port parallel I/O 375.00 

9626 8K Static RAM 295.00 

9626K 8K Static RAM Kit 225.00 

9630 Extender Card 60.00 

9640 Multiple Tuner Prog 395.00 

9650 8 port Duplex Asyn. I/O 395.00 
Mot 43/86 Conne-ctorsw/w or s/t 5 95 

AMI EVK 99* 6800 sub Kit 99.00 

AMI EVK 200 Kit 249.95 

AMI EVK 300 Assembled 275.00 


EVK Kluge Board 95.00 

EVK 1 6K Byte Ram Board 75.00 

EVK 6 Slot Motherboard 35.00 

EVK Extender Board 45.00 

EVK Solid Frame Chassis 1 29.00 

EVK Connectors 6.50 

AMI 6800 Proto Rom 30.00 

AM 1 6800 Micro Assembler Rom . . . 30.00 

6800 Tiny Basic Paper Tape 20.00 

6800 Tiny Basic Eprom 1 25.00 

PCG PROGRAMMABLE 
CHARACTER GENERATOR 

The hottest version of STAHWARS available 
from Objective Design. 

S-100 Compatible 2 MHz Kit with object 
code on tarbell or cuts SI 69.95 

UV “Eprom” Eraser 

Model UVs-1 IE S04.93 

Holds 4 Eprom s St a time 
Backed by 45 years UV experience 

Model S-52T $219.95 

Professional Industrial Model 


THE FIRST TO OFFER PRIME PRODUCTS TO THE HOBBYIST 
AT FAIR PRICES NOW LOWERS PRICES EVEN FURTHER! 

1. Proven Quality Factory tested products only, no re-tests 

or fallouts. Guaranteed money back. We stand behind our products. 

2. Same Day Shipment All prepaid orders with cashiers 

check, money order or charge card will be shipped same day as received. 


Z-80/Z-80A CPU BOARD 

★ On board 2708 ★ 2708 included (450ns.) I 

★ Power on jump ★ completely socketed 

Assembled and tested $ 1 85.00 I 

Kit $129.95 

Bare PC Board $ 34.95 

★ For 4MHz Speed Add $15.00 


SUPPORT DEVICES 

AM9S 1 1 Anth Processor S 1 95 00 
AM951 7 DMA Controller 7195 

AM95 19 Universal Interrupt. 24 95 

3881 (Z80 PIO) 10.45 

3881 4 (4MHz) 14.95 

3882 (Z-80 CTC) 10.45 

3882-4 (4MHzl 14 9S 

8205/7 4S 1 38 Decooer 

8212 8 04 I/O 

8214 Priority Int 

8216 Bus Driver 

8224 Clock Gen 

8224-4 (4MHz) 

8226 Bus Driver 
6T26 Bus Driver 


295 
250 
6 95 
2.50 
2 95 
9 75 
3.95 

2.39 

8226 Sys Control 6 .95 


6.95 
11 50 

19.50 

11.50 
19 50 
1950 
74.95 
19 95 


8238 Sys Coni 
8251 Prog. I/O ... 

8253 int. Timer 

8255 Prog I/O 
8257 Prog. DMA . . 

8259 Prog. Ini 

8275 CRT Controller. 

8279 Prog Keyboard 
6810-1 128 x 8 RAM w.ro 

6820 PIA 7.20 

6821 PIA . . . .7.25 

6828 Priority Int 1 1 95 

6834-1 512 x 8 Eprom 12 95 

6850 ACIA 7 20 

6852 Serial Adapter 9.95 

6845/HD46505 CRT Gontr 39.95 
6860 Modem ,14 50 

6862 Modulator 14 SO 

6871 A 10MHz OSC 25.95 

6875 8 25 

2350 USHT 9.95 

I 6880 Bus Dover .... 2.39 

1821 SCO IK RAM 25.00 

1 822 SCO 256 X 4 RAM 1 6.95 

1824 CD 32 x 8 RAM 9.95 

1852 CD 8 bit I/O 10.96 

1856 CD I/O 8 95 

, 1857 CO I/O 8.95 

6620 PIA ... 7.50 

6522 Mull 9.95 

6530-002 16 50 

6530-003 15.50 

6530-004 15.50 

6530-005 15.50 

3851 F8 Prog. Store 14 95 

3853 P8 Memory I/O 14 95 


PROMS 

2708 

2708-6 

1702A 

1702A-6 
2716-5V 


- 9.95 
5.95 
. 3.95 
3.50 
44 95 


.11.95 


5204 AQ 9.95 

6834-1 12.96 

IM 5610 2 95 

82S123 2 95 

82S126 4 50 

82S129 4.95 

RAMS DYN. 

4116 16K x 1 14.95 

4115 8K x 1 ... 6 95 

4050 4K X 1 . 4 45 

4060 4K x 1 4.45 

4096 4K x 1 4.25 

2104 4Kx1 4 95 

2107B-4 4K x 1 4 25 

5261 1.95 

5262 1 95 

5270 4 95 

5280 4 95 

1103 1 95 

4008L 4.95 

TMS4070 16K x 1 19.96 

4027-3 4 95 

MCM6605 4K x 1 .... 7.95 

6002 1.50 


995 

7.95 

395 

395 


8701 

8702 

8703 
8705 
9400 
8750 
8038 
1408L6 
1408L8 
DACOI 


MICROPROCESSORS 

Z-80 $19.95 

Z-80A 26 95 

F-8 13850) 16.95 

2650 24 96 

CD1802 19 95 

6080A 9.95 

8080A-4MHZ 19.95 


STATIC RAM HEADQUARTERS 


SALE 8085 

8008-1 

2901 

2901 A 
TMS 9900 JL 
CPI 600 
6502 
IM6100 


18.95 

1495 
. 21.95 
29 95 

69.95 
3995 
13 95 
29 95 

19.95 

29.95 
17 50 


8 Pm S/T .17 
14 Pm S/T 20 
16 Pm S/T 22 
18 Pin S/T 31 
20 Pm S/T 34 
22 Pin S/T 35 
24 Pin S/T 41 
28 Pm S/T 49 
40 Pm S/T 63 


SOCKETS 

8 Pm W/W ,32 
14 Pm W/W 37 
16 Pm W/W 38 
18 Pm W/W 60 
20 Pm W/W .90 
22 Pm W/W 93 
24 Pin W/W 85 
28 Pin W/W 1.15 
40 Pm W/W 1 49 


CONNECTORS 

6 Pm Single S/E 1.49 

15/30 Dual S/E 195 

18/36 Dual S/E 2.35 

22/44 Oual S/E 2.95 

40/80 W/W 4 95 

43/86 Dual W/W/S/T 6 50 

50/100 IMSAI W/W 4.75 

50/100 IMSAI S/T 4 75 

50/100 Allan W/W/S/T 5 95 

IMSAI Card Guides 4/1.00 


21102 450ns. 
21L02 250ns. 
2102 
211-1 
2112-1 
2101-1 

21 14-3 300ns. 

21 14-4 460ns. 

TMS4044 

TMS4045 

EMM4200A 

EMM4402 

EMM4804 

5101C-E 

upd41 0(42001 

AMD9 140/41 

AMD9I30/31 


1-24 25-99 100 

130 
1.59 
1.25 
3.75 

2.95 
2.90 

9.95 

7.95 

8.95 
8.95 


10.95 
10 95 
12 95 


2.85 

2.70 

9.75 
7.50 

8.75 
875 
9.95 

7.25 
11.50 

7 95 
1025 

10.25 


3.65 
265 
2.55 
825 
5.50 
7.00 
7.00 
895 
625 
995 
7 25 
9 25 
9 25 
10.25 


FSC 460/46416K CCD Onfy $18 95 Each 


1101 

P21 25/93425 (45 ns ) 7 95 
6508 1 K x 1 CMOS 7.95 
6518 IKxl CMOS 7 95 
74S 189 64 bit Ram 395 


7.35 725 

7.95 7 25 

7.95 7.25 

3.25 2.50 


WAVEFORM GENERATORS 

8038 Function Gen 3.9 

MC4024VCO 2 4 

LM566VCO 1.7 

XR2206 Function Generator 5.2 


CHARGE COUPLED DEVICES 

16K CCD • First time offered Fairchild 460 CCD 
1 6K Memory (now you can experiment with CCD 
technology at a reasonable price 1 7 page Applica- 
tion note supplied with each order Ouantity limited) 

$18.95 each (reg. 43.00) 


25 Pin-D Subrmrvxturt 
DB25P . 3.25 

DB25S . . . 3.75 

Hood . . . 1,25 

Set w/Hood . . . 6 50 


CRYSTALS 

Microprocessor Timebases TV Game 

Price Frequency Prk 


CTS DIPS WITCHES 


1 0MHz 
1.8432 
20MHz 

2 01MHz 
2.097152MHz 
24576MHz 


CTS206-4 $1.75 CTS208-8 $1.95 3 579545MHz 

CTS206-5 SI 75 CTS 209-9 SI 95 4 0MHz 

CTS206-6 $175 CTS209-10S1 95 4 194304MHz 

CTS207-7 $1.75 4 91520MHz 


$5 85 

4 98 
585 
2 95 

5 85 
585 
1.50 
495 
595 
595 


LIVERMORE BASIC 


OUR PRICE only $95.00 


60MHz 
6 144 
6 5536 
100MHz 
130MHz 
1431818 
180MHz 
18 432MH: 
200MHz 
22 1184MHz 
27 0MHz 
36 0MHz 
48 0MHz 
100KC 


4 95 
495 
4 95 
495 

4 95 
595 
495 
5.95 

5 95 
5 95 
5 95 

1295 


FLOPPY DISK I/O 

1771-01 8 1 ' A Minifloppy . 27.95 

uPd372 Nec Floppy 49 95 

1781 Dual Floppy 39 95 

1791 Dual Floppy 99.00 

CHARACTER GEN 

R03251 3-001 (5V) Upper 9 50 
R03251 3-006 (6V) Lower 1 0 95 
R03251 3-ADM3 (5V> Lower 1 4.96 

MCM6571 10.75 

MCM6571 A 10.75 

MCM6574 14.50 

MCM657S 14.50 

KEYBOARD ENCODERS 


NAKED PC BOARD SALE 

Z-80 CPU (Ithaca) $34.95 

8080A CPU 34.95 

8K Static RAM (Logos) 21 96 

16K Static RAM (2114) 29.95 

32K Sialic RAM (21 14). 


8K Eprom (2708) 21.95 

1 702 Eprom Board 30.00 

2708/27 1 6 Eprom (Ithaca) . 34.95 
2708/27 16 Eprom (WMC) 30.00 

Real! me Clock 34.95 

ACP Proto Bd. (3M Conn.) . . . 27.95 

Vector 8800 Proto 19.95 

Vector 8803 1 1 slot MB. 29 95 

ACP Extendor w/Conn 1 5 95 

Video interface (SSM) 27.95 
Parallel Interface (SSM) ... 27.95 
13 Slot MotherBoard (WMC) 32.95 
9 Stol Mother Board (WMC) . . . 29.95 
8 Slot Mother (expandable) . . 34.95 



ATTENTION PET USERS 


UARTS/USRTS 

TR1602B f$V, 12V) 3.95 

AY51013(5V. 12V) 5 50 

AY51014A/1612 (5-14V) 6.95 

AY51015A/1863I5V) 6 95 

TMS 601 1 (5V, 12V) 5.50 

IM6402 9.95 

IM6403 9.95 

2350 USRT 9 95 

167 IB Astros 24.95 

SALE TR1472B 9.95 

BAUD RATE GEN 

MC14411 11 25 

4702 14 95 

WD1941 

TV CHIPS 

MM 5320 TV Synch 
MM5369 Prescaler 
LM1B89 Modulator 
CW300 Saw Function 
MM57100 Color TV Game 6 95 

MM57 104 Clock 3 75 

AY38500-1 TV Game 5 95 

AY38600 Color TV Game 24 95 

AY386 15-1 Color Converter 8 95 
AY38700-1 Tank Chip 29 9S 

RF Modulator with Audio 8 95 

A/D CONVERTERS 

8700 8 bit Binary 13 50 

10 bit Binary 22 00 

12 bit Binary 3595 

8 bit TS 13 50 

1 2 bit TS 42 96 

Volt to Freq Conv 7 25 

3-1/2 Digit BCD 13 95 

Multifunction 3 95 

395 
5 95 
595 

TV INTERFACES 

I Pixie-Verter 8 50 

TV- 1 Video Interface 8 95 

Pickle* * Trout TV Mod. K.I 20 00 

Microverler 35.00 

MAR Modulator 35 00 


DISPLAYS/OPTO 

DL 704/707 /CC/CA 300 1.26 

FND359 CC .367 95 

FND 500/S07/CC/CA .500 1 35 

FND 503/510 CC/CA 500 95 

FND 800/807 CC/CA 800 2 50 

Bowmar 9 digit bubble 99 

FSC 8024 4 digit CC 800 4.95 

HP7340 HEX Display 19 95 

TIL 305 5x7 Array 5.26 

TIL 306. 308. 309.7 seg 8 95 

TIL 311 HEX display 12 95 

MA 1 003 1 2 auto clock 1 7.95 

MA 1002. 1010 4 digit clock module 9 95 

Bezel lor above 4 95 

NSN 373/374 dual CC/CA 300 2.20 

NSN 583/584 euai CC/CA 500 2 60 

NSN 783/784 dual COCA .700 3 00 

4N25 Opto Isolater 1.10 

MCT 2 Opto Isolater . 89 

4N33 Oarlrngton ISOL 1.75 

Red Lad’s 185 Dia 5/100 

Green/Yellow 4/1 00 

HP 5082/7731 7 seq 90 


MONTHLY SPECIALS 

22 Pin S/T Sockels 10 

1488 or 1489RS232 95 

MC4024 VOO 1.95 

8T26 2.25 

ICL 7208 13.95 

ICL7107 3V, Dig. A/D 11.95 

ICL 8211 Volt. Ref 1.96 

LM1877 Dual 2W Amp 1.95 

LM390 Batt. Op. Audio Amp 1.75 

LM1830 Fluid Detector 1.95 

LM1850 Ground Fault 1C 1 75 

LM1800PLLFM Stereo 2.25 

LM1820 AM Radio 1.25 

LM2917 Freq to Voltage 2.25 

MK5014 Calculator 1C 95 

75451/52/53 10/2.50 

8T20 Bidirector one shot 3.49 

MH0025 or MH0O26 Moa Driver 2.50 


(converts to Std. Video) 29.95 

Petunia (Music Board) 29.95 

Combo (Video A Petuma) 49.95 

Beeper (signals tape load) 24.95 


ATTENTION TRS-80 USERS 

10/40 Memory L*p«n»>or CorrwdO' 


ATTENTION APPLE II USERS 

Apple II W/16K. $1045.00 

16K Upgrade Kit 117 95 

Floppy LVsk II w /interface 595.00 

Floppy D skit 49500 

Firmware Card 180.00 

Video Monitor (B/W) 20500 

Printer Centronics P-1 w/cont 695.00 
Printer Centronics P- 1 . . . 395.00 

Printer Centr 779 w/cont 1446 00 

Apple II Proto Board 24.00 

Parallel I/O Card 180.00 

Communications I/O Card. . 180.00 
PR-10 Printer I/O w/CASsette . 49 95 
27 1 6 Eprom Burner w/adapt ... 99.95 
Apple II to MFE tape I/O . 1 97.50 
Coresident Assembler Cass . 1 9.95 
Heuristics Robot Car 249.00 

Heunstics 20A Speechlab 1 89.00 
Dow Jones Stock Quote Pkg 25 00 
Novation 4103A Modem 315 00 


r~ NEW 1 

I 1978 CATALOGUE I 
[SEND 25C POSTAGE^ 


DISCOUNT COMPUTER 
CORNER 


All Shipments FCM u. UPS Orrti-ri 
under S10000 udd 5'-.. handling dtid 
liotugr Orders over S100 00 xdri 2 5 
luindling & pottage. Mattercharge/Bdiik 
.imericard/COD accepted w/26'.. deposit 
California Residents add 6% tax Foreign ^IM I 6502 

Orders .idd 8% handling All par » prime Intercept Jr 6 1 00 28100 

factory tested guar an teed Same day Technuo 9900 Kit 299 00 

shipment Add 25 cents for Oala RCA VIP Cosmac 24900 

RimuiI pricing may vary from Mail Onto Placing Rockwell AIM 375 00 

“ —i VIM- 1 26900 


Apple 11/1 6K 
Compucolor II 
Exidy 

SofOClQ 140 
TEI PT208 
TEI MCS122 
Cromemco Z-2 
Cromemco SYS III 
Decwnter It 
Persa 277 
Shugart 800/801 
Pertec FD200 
MFE Oual 751 
Shugart 400 
Horizon I 
Norih Stai 

Low Cost S-100 Bus 
ADM 3 Assem 
Soroc IO 1 20 
Teletype Model 43 
AM 100 

Imsai w/22 slots 
Oiver 2708/16 Program! 

Houston Digits) Plotter 
PrwiywhixtJe Modem 
Ciomemco 16K Ram 
Hazelline 1 500 
Okidata 1 1 0 w/TF RS232 1 6 75 OO 
Okidala 22 w/TF RS232 2705 00 

MEK 6800 02 Kit 235 00 

229 95 


$1045.00 $1065.00 

Contact sales desk 
Contact sales desk 
1495 00 1495.00 


4599 00 

450.00 

536.00 
5499 00 
147500 
123000 

49500 
299 00 
73000 
32SOO 
143900 
599 00 
149 95 
82995 
895 00 
1199 00 
Contact : 
599 00 
275 00 
999.00 
129 95 
449 00 
500 


469900 
46200 
551 00 
5561 00 
152500 
1266 00 

512.00 

319.00 
74495 
31500 

147900 
61700 
155 95 

865.00 
945 00 

1230 00 
ales desk 
617 00 
268 00 
999 00 
129 95 
462 00 

1195.00 

1705.00 
281000 

Same 

Same 


P. O. BOX 17329 Irvine, California 92713 New Phone (714) 558-8813 


TWX: 910595-1565 


Retail Store Open Mon. - Sat. 
Located at 1310 "B" E, Edinger 
Santa Ana, CA 92705 


iS Reader Service— see page 147 
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pi ANALOG 

Hi ANALOG 

| 

Id DEVICES 

Id DEVICES 

1 


Two-Terminal 1C 
Temperature Transducer 


Pin Programmable 
Precision Voltage Reference 


I ANALOG 
I DEVICES 
High Precision 
10 Volt 1C Reference 



Two terminal I.C. Temperature Transducer 
ANALOG DEVICES AD590J is a two terminal device 
producing an output current proportional to absolute 
temperature. Laser triming produces + 9°C maximum error 
without external calibration. Calibration can reduce 
maximum error to only + 2°C over -55° to +150°C range. 
Sensitivity is luA/°K. Use with +4 to +30V supply os 
input to digital meter in thermometer applications. Excell- 
ent for remote applications due to the very high impedance. 


Comes in TO-52 metal can. 

AD590J $3.49 

Specs and Application sheets 80 



AD584 Output Voltage vs. Sink and Source Current 

Pin Programmable Precision Voltage Reference 
ANALOG DEVICES AD584JH offers pin-programmable 
selection of four popular output voltages: 10.000V, 
7.500V, 5.000V and 2.500V. Laser trimming results in the 
most flexible monolithic precision reference available. 
Strobe input allows unit to "turn off" for use in power 
supply control . Output can sink or source current to great- 
er than 10mA I 

Maximum error over full temp range (0-70° c) is + 30mV. 
Perfect for use in A-D converters, power supplies, 
calibrators, etc. 8 pin TO-5 metal can package. 


AD584JH $6.95 

Spec and Data Sheets 60 



High Precision lOVolt 1C Reference 
ANALOG DEVICES AD581J is monolithic I.C. which 
produces a precise 10V (+^ 13.5mV) with 12 to 40V input. 
Ideal for many A-D converter applications as well as 
calibrators, power supplies, etc. 3 terminal package is as 
easy to use as an ordinary regulator. Can be used as pre- 
cision current source, can be buffered for very large 
current outputs. Use as 2 terminal device produces a 


precision zener. 

AD581J (3 terminal TO-5) $4.98 
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QUIET FANS 

Brand new 4" fans rated at 220V 60 cycle. When operated 
on 115V they run slower and almost noiselessly, just right 
for office equipment, TV sets or wherever low noise level 



INTEGRATED TONE RECEIVER 

MK5102(N)-5 

FEATURES 

□ Detects all 16 standard DTMF digits 

□ Requires minimum external parts count for 
minimum system cost 

□ Uses inexpensive 3.579545 MHz crystal for 
reference 

□ Digital counter detection with period averaging 
insures minimum false response 

C] 16-pin package for high system density 

□ Single supply 5 Volts ± 10% 

□ Output in either 4-bit binary code or dual 2-bit 
row/column code 

□ Latched outputs 

DESCRIPTION 

The MK5102 is a monolithic integrated circuit 
fabricated using the complementary-symmetry MOS 
(CMOS) process. Using an inexpensive 3.579545 MHz 
television colorburst crystal for reference, the 
MK5102 detects and decodes the 8 standard DTMF 
frequencies used in telephone dialing. The require- 
ment of only a single supply and its construction in a 
16-pin package make the MK5102 ideal for appli- 
cations requiring minimum size and external parts 


DETECTION FREQUENCY 


Low Group t 0 

High Group t 0 

Row 1 - 697 Hz 
Row 2 -770 Hz 
Row 3 - 852 Hz 
Row 4 * 941 Hz 

Column 1 - 1209 Hz 
Column 2* 1336 Hz 
Column 3 - 1477 Hz 
Column 4 = 1633 Hz 


MK5102N-5 $34.95 
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600 Ohm to 600 Ohm C.T. transformer $1 .95 

Colorburst crystal for above *..$1 .75 


78P05SC 5V 10A TO-3 Reg $12.95 

21L02-4 (MM2102AN-4L 450nS) $ 1.44 

Z80CPU I.C $20.00 

Z80ACPU I.C $28.00 

Z80CTC I.C $11.00 

Z80ACTC I.C $16.00 

Z80PIO I.C $11.00 

Z80APIO I.C $16.00 

25 Pin RS-232 connector Male $ 2.19 

25 Pin RS-232 connector Female $ 3.19 

DB-51226 Hood for RS-232 connector $ 1.39 

D-20418 Screw Lock assembly $ 1.19 

4801 4KX1 Static RAM $8.95,8/ $60.00 

4804 1 KX4 Static RAM $8.95, 8/ $60.00 

MK5102 (N)-5 Touch Tone Receiver I.C $34.95 

600ohm to 600ohm C.T. Xfmr $ 1.95 

3.579545 Color Burst Xtal $ 1.75 

uDP416 16K Dynamic RAM (200nS) 8/ $144.00 

uDP416 16K Dynamic RAM (300nS) 8/ $128.00 

6502 uProcessor $10.95 

LM13080N j Amp OP-AMP $ 1.94 

T.l. S-100 connector (IMSAI) solder $3.59, 10/ $32. 00 
T.l . S-100 connector (IMSAI) W/W $3. 59,10/ $32. 00 

8 bit D. I .P. Rocker switches $ 2.15 

MC1413P(ULN2003A) Hex Darlington $ 1.59 

THM-6073B TO-220 Heat Sink 5/$ 1.00 

MCI 441 1 P Baud Rate generator $11.98 

1 .843 Crystal for MC1441 1 $ 4.95 

MM57109 Number Cruncher $18.95 

H11F3 Opto-Fet Linear Isolator $ 1.95 

CA3130E Bi MOS OP Amp $ 1.27 

CA3140E Bi MOS OP Amp $ .50 

40673 Popular dual gate FET $ 1.01 

MM5865N Universal Timer I.C $ 9.75 

CSC 500 MHz prescaler $59.95 

B and K 2800 3£ Digit DVM $99.95 

B and K Dual Tracer Scope Model 1432 $750.00 

(FOB Phoenix) 


POWER OP AMP 

250mA output current capability. Operates on as 
low as 3V. Input parameters are programmable for 
system optimizing. Electronic shut down allows 
output to float. Packaged in 8 pin mini-dip. 


LM13080N $1.94 
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TTRITEK 

( J 


Jumper Kits for .025 Square Posts. . 
All material for making jumpers for 
quick circuit changes and proto- 
typing. Use for breadboarding, 
trouble shooting, field modifications. 
Fits standard 1C socket wire/wrap 
posts. Excellent wiping action on 
gold plated box contacts. 

Kit contain 10 box contacts, heat 
shrinkable sleeving, and 5 feet of wire plus instruction 
sheet. 

JCK-5I0I. . . . (5 double jumpers) $2. 75, 4 kits/$IO.OO 



CHARACTERISTICS 

ELECTRICAL 

Current Rating (amps) 
Insulation Resistance 
(megohms) 

Contact Resistance 


GOLD 


15 m 


15(X)m 


.128 Di 
(3.25) 
Clearance Hole 


rii ii u u in 


Dielectric Withstandng 
Voltage (RMS) 

Capacitance ( picofarads) 

MECHANICAL FOR .062" (1.57mm) 

BLADE 

Insertion Force: 

12 oz. /position max 
(3.36 N/position inax. 1 
Withdrawal Force: 

2 oz. /position min. 

(0.56 N/position min.) 

MATERIALS 


Glass -filled thermoplastic polyester 
Color black 

Meets 1'. L. Flammability Classification SMV-II 
Contacts: 

CA 725 copper- nickel-tin alloy 
Gold inlay 

Over nun. .000100 in. nickel (0.00254 mrti. ) 

Wire Wrap - min .000050 in. Au (0. 00127 mm. ) ,.a«. o 
Solder Tail- mia .000075 in. Au (0.00190 ran ) 

Wire Wrap posts half-hard copper alloy. 



.125" x. 250" 


t,ul .i 



EDGEBOARD 


CONNECTORS 


Texas Instruments, world leader in metallurgical 
technology, is introducing its' new improved H43 
connector and TRI-TEK is proud to offer it for the 
first time to our customers. The H43 represents 
the best value in the industry on this popular 
connector style. 

Pin grid is designed to fit most of the S-100 bus 
machines such as Imsai, Vector, Cromemco. 

Will not fit Altair mother boards. 


Heavy gold inlay gives you up to seven times the 
gold in the cirtical contact area at reduced cost. 
T.l . has the technology and TRI-TEK has T.l. 
Solder tail H435121-50 $3.59 10/$32.00 

Wire wrap H435111-50 $3.59 10/$32.00 


Quantity pricing available 


/tI TRI-TEH 

7808 North 27th Avenue 
Phoenix. Arizona 85021 
(602) 995 9352 

Charge card telephone order* ($20 min.) wHi be 
accepted 9-5:30 P.M. except weekend* 

Telephone (602) 995-9352. No collect call* pleete. 



For premium .hipping (tint clau. »p.c*.l handling, *tc.) 
•od aatra. Eace*« will b. retu nded 

riMH give ftraat .dd>e<> lor UPS .hipping when poMIb'e. 
C O O. NO parcel pott C.O.O. 

UPS C.O.O. Add SBC lo order. 


tneet and include SASE f< 


Claim, tor .nortege. or damaged material 
within 10 dav> ot receipt ot package. 

Price, are »ub)sct to ctiang. without notice 


(U. $. DOLLARS ONLY) 



Term*. Check, money order, credit card. Net 30 day. to 
rated firm., Khool. end government a gene*. 

Claim, lor defective material muet be made within SO day. 
ot receipt o< parcel. Claim muet Include invoke number. 
date Si detective p»rt> 


ARIZONAN-S AOO 5% TAX 


Shipping and Handbng 

US end CANADA ADO 5S 
Other countries add 15% 

(MINIMUM ORDER U S *10 OOI 
(FORE ION $1 AOO) 
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BUY FROM THE BIGGEST 

NCE/CompuMart ... 




PET 




1250 North Main Street, Department BYC8 
P.0. Box 8610 Ann Arbor, Michigan 48107 


$795 


THE PET 
CONNECTION 


Hams! Add a 
PET to your rig. 


and included software You simply 
plug the unit into your PET and 
you're ready to display transmit 
and receive either CW or RTTY at 
rates up to 100 WPM 

ASSEMBLED KITS 

$99.95 

SECOND CASSETTE 
FOR PET $99 

This peripheral Irom Commodore 


PET with 8K user 
memory $795.00 

Second Cassette drive $99.95 
RS-232 Printer Adapter — 
assembled board 50 

With power supply, case & 
DB25 $169 00 

Beeper — PET controlled 
beep $19.95 


Video Butter — add a 
conventional monitor $19.95 

BETSI — PET to S-100 I O 
Motherboard 

Kit $105.00 

Assembled $160.00 

EXPANDAPET - Economical 16K 
memory expansion for the PET (in- 
cludes 1 daughter board) $435.00 

without daughter board $395.00 


SELECTRIC-BASED 
TERMINAL FOR PET 

$895 

We have interlaced our TC-71 to the 
PET Use with the tEEE-488 bus as a 
printer or with the VIA User Pori tor 
bidirectional I O Ideal for Word 
Processing applications 

Sale price it bought with PET $795 


LOW-COST PRINTER 
FOR PET 

This is a completely refurbished 
Teletype KSR-33 terminal ready to 
attach to your PET S interlace to 
use as a printer 

INTRODUCTORY 
PRICE S39 


READER/PUNCH 


NEW ASCII INTERFACES 
for Reader/Punch 


a c 




$895 

SORCERER 


KIM-1 


5179 

with power supply 

$209 

EXPAND YOUR KIM SYSTEM 


Assembled 
Connector sel 


$135 

$169 


MICRO TECH. POWER SUPPLY 
Assembled gs 

KIM ENCLOSURE 

I Give your KIM a professional appear- 
ance No alterations required sturdy 

I K *" ,0 ° B, * ck $23.50 


WE WANT TO BUY 
USED MICROCOMPUTERS 


Any Quantity 

Urgently needed: 

• Peripherals 

• Manufacturers surplus 


• Closed stores stock 


•rchpngeible ROM PAC* 

■ 64 display 

sldant *K Monitor ROM 



CASH 
AVAILABLE 
Call Today: (313) 994-3200 


Top value in our catalog, simply add 
a monitor and tape decks to com- 
plete the system Can be used as a 
terminal Later ROM PACs will offer 
Z-BO Assembly Language APL 
PILOT. Word Processing and a DOS 
PAC for disk-based FORTRAN and 
COBOL What a system lor $895 

Sorcerer 8K $895 

Sorcerer 16K $1150 

Sorcerer 32K $1395 

16K Expansion $299 


Single board 

VIDEO TERMINAL 


1 6 Lnx 84 chr display 128 printable 
characters software UART (ASCII 
or Baudot) 3 serial interlaces • 
cassette 10 true composite video 
ASCII keyboard (parallel input) TTL 
compatible easy power con- 
nection 

Assembled & tested NOW $187 


Model 3 8K RAM $1495 
Model 4 16K RAM $1795 
Model 5 32K RAM $2395 


Compucolorll 


• Beautiful 128 x 128 color graphics 

• 4K Graphics RAM 

• 18K ROM with Disk BASIC 

• Built-In 51 K mini floppy 

• RS-232 Interlace 

• Full elze keyboard 

• Preprogrammed diskettes avail. 


TC-71 SELECTR C TERMINALS 


dudes desk 130 cnar line 
ASCII version employs 6802 
lor code conversion See our 
catalog for details 
ASCII $874 

Refurbished $895 

Working $495 

As-ls $339 

Acoustic Coupler $159 

E ASCII INTERFACE FOR TC-71 

30 day delivery Normally $199 NOW 4> I fz) 
Acoustic Coupler tor use wilh ASCII TC-71 $159 



S 

SANYO" 
MONITOR 

VM4209 9 quality monitor $149 I 


New Acoustic Coupler 


NCECompumart Inc. breaks the 
price barrier with a new 300 baud 
RS-232C acoustic coupler. For only 
$159 you get an assembled, tested 
stand alone unit which accepts the 
standard telephone handset for 
full orl halt duplex operation. Com- 
plete Jvith power supply and carrier 
detect light, the unit is housed in an 
attractive case for desk top use 



PROGRAMMER 

Hexadecimal octal, decimal 
calculatorconverter 

Reg. $59.95 NOW $53.95 I 


10 DAY RETURN PRIVILEGE 


90 day limited warranty 
Newest, most exciting products in per- 
sonal computing 
Outstanding values 
All items fully assembled and tested 
unless otherwise stated. 

Send for our catalog for more detailed 
product information. 


Just say charge it' Which card? 


PIXE-VERTER 

$9.95 

The original video to R F conver- 
ter Converts any good T V to a 
video monitor 


TOO or 100 increments per inch: 240 steps 
per second at .01 inch or 480 steps per 
second at 005 EtA RS-232C (Serial). 
6- Line. TTl. (Parallel) 


RAMS S-100 

ALT-2480 24LN x 80CH 
display $29! 

ALT-256 256 x 256 dot 
display $39! 


• Michigan residents add 4% sales tax. • Foreign orders 
add 10% additional handling (U.S. funds only). • P.O. s 
accepted from D&B rated companies. • Toll FREE 
phones open from 9:00 AM — 7:00 PM EST. • Open 
accounts invited — call for credit application. • All or- 
ders add 4% shipping & handling. • Same day shipment 


1-800 

521 

1534 


8 LEVEL PAPER 

TAPE/READER 

PUNCH 


USED (90 day 
warranty) $175.00 
Documentation 
Package $15.00 



Now a 5th Generation 
in Terminals: 


Boards & Cables 

Parallel $220 

RS232 Serial $350 

Board Cables Power Supply 
Parallel $490 

Serial $61 5 

Board Cables Power Supply 
Parallel $575 

Serial $780 


Hazeltine 

1400 

Only 
$749.00 


Introductory Sale Price — 

Immediate Delivery 

• 24 x 80 display 

• RS-232C interface 

• 110 to 9600 Baud 

• 12" CRT Monitor 

• Remote screen control 

• Uses 8048 microprocessor 

• State-of-the-art design 

Afull capability terminal completely 
assembled with a 90 day warranty 
for less than you’d pay for a kit. 


• 28 0»ubl«-lu4Cho« 
keypad including up to 
24 "Special' lanctions 

• Easy to view 6 digit 
kei led display 

• KIM 1 hardware com 


• Single S volt power 

• IK kylespl 2114 slitic 
RAM on sockets pro 

eipaasron to 4K brles 

• enhanced software 



SYM-1 

From Synertek 


- Audio Cassette Re 
corder Interlace with 
Remote Conteol 

• lull Duplex 28mA 
Teletype Interlace 

• System Eipansian 
Bus Interlace 

- TV Contioller Board 
Interlace 

• CRT Compatible In- 
terlace 

• SO 1/0 lines m the 

basic system 

$269.00 


Autocomputer 



AIM65 


Roduco Fuat costs — 

mentor yon* wwgtnwa pwe- <19050 

hamanra In mat lira T 


•AUTOCOMP cart be installed on 
most Amencan and Japanese make 
autos and vans except those with 
fuel miction and is NOT recom- 
mended for European imports 


Options — 4K ROM Assembler/Text 
Editor 

8K Basic ROM 


on prepaid and credit card orders, except as noted. 

• Sorry — NO C.O.D.’s. • All prices subject to change 
without notice. • Write for giant FREE catalog. 

• In the Ann Arbor area? Retail store open 11 :00 AM — 
7:00 PM Monday-Friday 10:00 AM — 5:00 PM Satur- 
days. 


Reader Service — see page 147 
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PLACE ORDERS TOLL FREE: 

800/421-5809 Continental U.S. 

800/262-1710 inside California 


Computer Products 


) 


EPROM BOARD KITS 

RAM'N'ROM 

(16 K any EPROM) $117.00 

MR-8 (1 K RAM, uses 

2708) $99.50 

MR-16 (1 K RAM, uses 

2716) $99.50 

EPM-1 (uses up to 4 K 

of 1 702) $59.95 

JG8/16 (uses 2 70 8 or 

2716) $69.95 


MICROPROCESSORS 

F8 

Z80 (2MHz) 

Z80A (4MHz) 

CDP1802CD 
2650 
AM 2901 
6502 
6800 
6802 
8008-1 
8035 
8035-8 
8080A 
8085 

TMS9900TL 

8080A SUPPORT DEVICES 

8212 

8214 

8216 

8224 (2MHz) 

8224-4 (4MHz) 

8226 

8228 

8238 

8243 

8251 

8253 

8255 

8257 

8259 

8275 

8279 

USRT 

S2350 

UARTS 

AY5-1013A 

AY5-1014A 

TR1602B 

TMS601 1 

IM6402 

IM6403 

BAUD RATE GENERATORS 

MCI 441 1 
14411 Crystal 

6800 PRODUCT 

681 OP 
6820P 
6821 P 
6828P 
6834 P 
6850P 
6852P 
6860P 
6862P 
6871 P 
6875P 
6880P 
68B10P 

KIM SUPPORT DEVICES 

6102 

6502 

6520 

6522 

6530 

6530-002 

6530-003 

6530-004 

6530-005 

6532 

CHARACTER GENERATORS 

2513 Upper (-12+5) 

2513 Lower (-12T5) 

2513 Upper (5 volt) 

2513 Lower (5 volt) 

MCM6571 up scan 
MCM6571A down sen 
PROMS 

T702A 
2708 

2716*15+1 2) Tl 
2716 (5v) INTEL 
2758 (5v) 

DYNAMIC RAMS 

416D/41 16 (250ns) 

2104/4096 
2107B-4 

TMS4027/4096 (300ns) 
MM5270 
MM 5280 

STATIC RAMS 


$16.95 

$ 20.00 

$25.00 

$17.95 

$19.95 

$20.00 

$11.95 

$16.95 

$25.00 

$12.95 

$20.00 

$21.00 

$ 10.00 

$23.00 

$49.95 


t 2.90 
4.65 
$2.75 
$4.30 
$9.95 
$2.75 
$6.40 
$6.40 
$8.00 
$7.50 
$ 20.00 
$8.50 
$ 20.00 
$20.00 
$75.00 
$18.50 

$10.95 

$5.25- 

$8.25 

$5.25 

$5.95 

$9.00 

$9.00 


$10.00 

$4.95 

$4.00 

$6.60 

$6.60 

$11.25 

$16.95 

$8.65 

$11.00 

$9.25 

$12.00 

$28.75 

$8.75 

t 2. 50 
6.00 


21L02 (450ns) 
21L02 (250ns) 
2101-1 
2111-1 
2112-1 

FLOPPY DISK 
CONTROLLERS 

1771B01 

1781 

KEYBOARD CHIPS 

AY5-2376 
AY 5-3600 
MM5740 
MM5743 


$8.00 
$11.95 
$10.00 
$9.25 
$15.95 
$15.95 
$15.95 
$15.95 
$15.95 
$17.95 

$6.75 

$6.75 

$9.75 

$10.95 

$10.95 

$10.95 

$8.00 

$9.95 

$25.00 

$60.00 

$23.40 

$12.50 

$4.00 

$3.95 

$4.00 

$4.50 

$3.60 

1-15 16-100 
$1.50 $1.20 
$1.75 $1.50 
$2.95 $2.60 
$3.25 $3.00 
$2.95 $2.65 


$39.95 

$69.95 

$13.75 

$13.75 

$18.00 

$18.00 


EXPANDOR'S BLACK BOX PRINTER 


This 64-character ASCII impact 
printer with 80-column capability 
is portable and uses standard 
8/2" paper and regular typewriter 
ribbon. Base, cover and parallel 
interface are included. Assembled 
and complete with manual and 
documentation. 

only $430.00 

(90 day manufacturer's warranty) 


TRS-80 Interface Cable for Black Box Printer 

with mating connectors: $48.00 

(must be used with expansion module, +8v/1 amp power 
su pply requi red). 

Power Supply for TRS— 80/Black Box Printer $49.00 



%. STATIC RAM 
** SPECIALS 

2114's,low power (1024x4) 

1-1 5 16-99 100 + 

450ns 8.00 6.95 5.50 

250ns 9.00 8.00 6.50 

TMS4044/MM5257, low power 
450ns 8.00 7.50 6.50 

250ns 9.95 8.75 8.00 

4200A (4Kx1 , 200ns) 

9.95 8.50 8.00 


look ! 

DYNAMIC RAM BOARDS 
EXPANDABLE TO 64K 


32K VERSION • KITS 

Uses 4115 (8Kx1, 250ns) 
Dynamic RAM's, can be 
expanded in 8K increments up 
to 32 K. 

8K $199.00 

16K $255.00 

24K $310.00 

32K $369.00 

64K VERSION • KITS 

Uses 4116 (16Kx1, 250ns) 
Dynamic RAM's, can be 
expanded in 16K increments 
up to 64K. 

16K $292.00 

32K $432.00 

48 K $578.00 

64K $721.00 


xade PARALLEL/SERIAL 
INTERFACE 

S-100 compatible, 2 serial 
I/O ports, 1 parallel I/O. 

Kit JG-P/S $124.95 

Ass. & Tested 

JG-P/SA $179.95 

Bare Board 

with manual $30.00 


FLOPPY DISK INTERFACE 

JADE FLOPPY DISK (Tarbell 
board) 

Kit $175.00 

Assm. & Tested $250.00 

S. D. Computer Products 
“Versa Floppy” 

Kit $159.95 

Assm. & Tested $189.95 


STATIC RAM BOARDS 
JADE 8K 

Kits: 450ns $125.95 

250ns $149.75 

Assembled & Tested: 

450ns $139.75 

250ns $169.75 

Bare Board: $25.00 

16K - Uses 2114's (low power) 
Assembled & Tested: 

RAM 16 (250ns) $375.00 

RAM 16B(450ns) $325.00 
MEM-2 Kit: 

250ns $285.00 

16K with memory management 
Assembled & Tested: 

RAM 65 (250ns) $390.00 
RAM65B (450ns) $350.00 
32K Static 
Assembled & Tested: 

250ns $795.00 

450ns $725.00 

250ns Kit $575.00 


ALL PRICES SUBJECT TO CHANGE 
WITHOUT NOTICE 


iS J6 


Computer Products 


4901 W. ROSECRANS AVENUE 
Department "K" 

HAWTHORNE, CALIF. 90250 


THE PIGGY IS COMING! 



Cash, checks, money orders, and credit cards accepted. 
Add freight charge of $2.50 for orders under 10 lbs and 
$1.00 service charge for orders under $10.00. Add 6 % 
sales tax on all parts delivered in California. Discounts 
available at OEM quantities. 

WRITE FOR OUR FREE CATALOG 


TRS-80 #«ppKz 

MEMORY EXPANSION KITS 
4116's 

(16Kx1, 250ns) 

Qjor^S^OO 

TRS-80 KIT 

includes connectors and 
instructions $98.00 


8080A 


with full documentation 
Kit $100.00 

Assm. & Tested $149.95 

Bare Board $30.00 


zso 


with provisions for ONBOARD 
2708 and POWER ON JUMP 
2 MHz 

Kit $135.00 

Assm. & Tested $185.00 

4 MHz 

Kit — — $149,95 

Assm. & Tested $199.95 

Bare Board $35.00 


MD-690a CPU BOARD 

S-100 Compatible 6800 MPU 
1 K x 8 RAM, PROM 
expandable to 1 0 K. 

$199.95 


.ShugwtDISK DRIVES 



SA 400 $295.00 

Single-density 5V4”, 35 track 
drive. 

SA801R $495.00 

Single-sided 8” floppy disc 
drive. 

DM 2700- S $750.00 

Includes SA801 R disk drive, 
10” x 10” x 16” cabinet, 
power supply, data cable, fan, 
AC line filter. 


S-100 MOTHER BOARDS 

JADE 6-SLOT 

Kit $41.95 

Assembled & Tested $56.95 
Bare Board $24.95 

9-SLOT "LITTLE MOTHER" 

Kit $85.00 

Assembled & Tested $99.00 
Bare Board $35.00 

13-SLOT "QUIET MOTHER" 
Kit $95.00 

Assm. & Tested $110.00 
Bare Board $40.00 

22-SLOT "STREAKER" 

Assm. & Tested $149.00 


VIDEO INTERFACE 

S-100 Compatible Serial 
Interface with Sockets Included. 
Kit $117.95 

Assm. & Tested $159.95 

Bare Board with 

manual $35.00 a 
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COMPUTER 
SPECIALS 


. . . and it’s COLOR 

“The Compucolor II” 

... a personal colorgraphics system for the modern computer mat 


★ Color Graphics 1 3” Color CRT 

★ Proven 8080A CPU System 

★ 16K Extended Disk Basic 

★ Up to 1 17* Key Keyboard 

★ Up to 32 K* RAM 

★ Minidisk Drive 51. 2K Bytes/Side 



•option 


Model 3 w/8K, 72 Key Keyboard, RS232 $1495.00 

Model 4 w/1 6K, 72 Key Keyboard, RS232 $1 795.00 

Model 5 w/32K, 72 Key Keyboard, RS232 $2395.00 

Options: 101 Key Keyboard Add $1 50.00 

1 1 7 Key Keyboard Add $225.00 

Formatted Diskettes 2/$1 9.95 

Programmed Diskettes $19.95 

Diskette Library Inc. Hangman, Othello, Math, Chess, Startrek, 
Blackjack, Cubic Tic Tac Toe, Finance Vol. I, Finance Vol. II, Bonds and 
Securities, Assembler, Text Editor, Personal Data Base. 


KIM-1 — 

Now only 
$ 229.95 

Regular price fpi&fi 
$ 245.00 

The KIM-1 6502 Standard 
Computer System now available 
off the shelf. Write for complete 
details and software package. 

★ ★ Power Supply 

Add $59.95 

★ ★ Cassette Recorder 

Add $44.95 

★ ★ Sanyo 9” Monitor 

Add $169.95 


SYM-1 

“The Ultimate in 
Single Board Low-Cost 
Computers” In Stock 

$ 269.00 N ^ & ^| 

★ KIM-1 Compatible c*° 

★ 4K ROM Monitor ~ 

★ IK Bytes 2114 RAM 

★ 65K Memory Expansion 

★ User EPROM 2716 

★ ★ Power Supply 

Add $59.95 

★ ★ Cassette Recorder 

Add $44.95 

★ ★ Sanyo 9” Monitor 

Add $169.95 

School & group discounts 
available. 


BALLY ARCADE 

Z-80 based expandable to 48K 
Color Display BASIC available in 
ROM Cartridge qe' 

8K ROM / 4K RAM 

Order Bally Cassettes @$19.95 ea. except 3001 
@$24.95, 200 1 Zzap & Dodgem, 2002 Sea Wolf & Missle, 2003 Attack 
& Red Baron, 3001 Baseball, 4001 Bingo Math & Speed Math, 4002 
Letters & Crosswords, 5002 Blackjack & Poker 



EXIDY SORCERER 



$895 w/8K (4-6 weeks) 
$1150 W/16K (Stock) 
$1395 W/32K (Stock) 

User programmable or use 
cartridges. Combines the 
desirable features of the PET, 
APPLE and TRS-80 into a 
complete expandable computer 
system. If you are a comparison 
shopper send for comparison 
chart. 


★ INCLUDES: 

Keyboard & enclosure totally 
assembled 

90 day Warranty 
MICROSOFT BASIC 
Video & Cassette Cable 
Complete Documentation 

★ ★ SI 00 Expansion 

Module Add $299.00 

★ ★ Cassette recorder 

Add $44.95 

★ ★ Sanyo 9” Monitor 

Add $169.95 


AIM 

tHTfeR (Avaj , Qct 1 5) 

Singleboard Computer 

★ On Board 20 column 
alphanumeric printer 

★ Alphanumeric 20 character 
display 

★ Terminal style Keyboard 
54 Keys 

★ 6502 based CPU 

w/1 K RAM $375.00 

w/4K RAM $450.00 

Assembler ROM . . . Add $85.00 
BASIC Interpreter in ROM 
Add $100.00 


RCA 

COSMAC VIP 



NEW LOW PRICE $ 249.00 

Assembled 

Regular price $299.95 
w/Sanyo 9” Monitor 

Add $169.95 

“Now you can afford to 
experiment using RCA’s fine 
1802 CMOS CPU." 


NORTH STAR HORIZON 

Now in stock North Star Z-80 based high-performance computer. 


★ Z-80 Processor 

★ Motherboard 

★ 2 Serial +1 Parallel Port 

★ 1 6K RAM 

Horizon I .... $1439.00 Kit 
Horizon II.... $1799.00 Kit 




PRINTERS 

OKIDATA Model 1 10 w/tractor W/RS232 

$1675.00 

OKIDATA Model 22 w/tractor W/RS232 

$2705.00 

DECWRITER II W/RS232 10*30 cps 

$1475.00 

DIABLO 1620-3 w/tractor feed. 


w/Keyboard $3255.00 

DIABLO 1610-3 w/tractor feed $2995.00 
IPSI 1622-3 w/tractor feed 

(diablo compatible) $2995.00 

IPSI 161 2-3 w/tractor feed 

(diablo compatible) $2820.00 

Centronics 761 (KSR) $1595.00 


Centronics Micro P-1 $395.00 

Centronics 761 RO $1495.00 


Centronics 779 w/tractor feed . . . $1 195.00 
Teletype Model 43 W/RS232 . . . $1 199.00 
Tl Model 745 w/upper and lower case 
$1975.00 


FLOPPY DISK’S 

Shugart SA400 Minifloppy Disk Drive 

$325.00 

Shugart SA450 Dual Density Minifloppy 

$375.00 

Shugart SA800/801 Diskette 

Storage Drive $495.00 

Shugart SA850/851 Double-Sided 
Drive $625.00 


MFE Mayflower Model 751 Double 

Density $730.00 

Persci Model 277 Dual Diskette 

Storage Drive $1230.00 

Pertec FD200 Miniflop Disk Drive $299.00 

Pertec Model 88 8" Drive $495.00 

Calcomp Model 1 43M Dual Density 

Drive $625.00 

North Star MDS Minifloppy w/S-100 
$599.00 

TERMINALS 

SOROC 10 120 $895.00 

LEAR ADM3 Assembled $829.95 

LEAR ADM3 Kit $739.95 

SOROC IQ 140 $1495.00 


Sanyo 9” Monitor $ 1 59 95 

Sanyo 15" Monitor $209.95 

Motorola 1 2” Monitor w/o chassis 

$219.95 

Hazeltme 1500 $1095.00 

Hazeltine 1510 $1295.00 

KEYBOARDS 

GEO Risk Model 756 ASCII 56 Key 

Assembled $67.95 

Metal case for Model 756 $27.00 

Clare Pender 62 Key ASCII w/26 Pin 
and 34 Pin Connector 

(new surplus supply limited) $54.95 

63 Key Unencoded Keyboard $32.95 

10 Key Hexpad Unencoded $1 1 .95 


ADVANCED COMPUTER PRODUCTS 

P.O.Box 17329 • Irvine, California 92713 
1310 B E. Edinger • Santa Ana, California 92705 
TWX/TELEX 910 595 1565 • TEL (714) 558-8813 


All prices FOB Santa Ana. Please add shipping/handling. 
For credit card purchase contact for quotation. Complete 
FREE 1978 Catalogue - send 25C for postage. Pricing 
subject to change without notice. 
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DIODES/ZENERS 


1N914 

lOOv 

10mA 

.05 

1 N4005 

600v 

1 A 

.08 

1 N4007 

lOOOv 

1 A 

.15 

1N4148 

75 v 

10mA 

.05 

1N4733 

5.1v 

1 W Zener .25 

1N753A 

6.2v 

500 mW Zener .25 

1N758A 

lOv 

99 

.25 

1N759A 

12v 

99 

.25 

1N5243 

1 3v 

99 

.25 

1N5244B 

14v 

99 

.25 

1N5245B 

1 5v 

99 

.25 

CMOS 



4000 

.15 

7400 

.10 

4001 

.15 

7401 

.15 

4002 

.20 

7402 

.15 

4004 

3.95 

7403 

.15 

4006 

.95 

7404 

.10 

4007 

.20 

7405 

.25 

4008 

.75 

7406 

.25 

4009 

.35 

7407 

.55 

4010 

.35 

7408 

.15 

4011 

.20 

7409 

.15 

4012 

.20 

7410 

.15 

4013 

.40 

7411 

.25 

4014 

.75 

7412 

.25 

4015 

.75 

7413 

.25 

4016 

.35 

7414 

.75 

4017 

.75 

7416 

.25 

4018 

.75 

7417 

.40 

4019 

.35 

7420 

.15 

4020 

.85 

7426 

.25 

4021 

.75 

7427 

.25 

4022 

.75 

7430 

.15 

4023 

.20 

7432 

.20 

4024 

.75 

7437 

.20 

4025 

.20 

7438 

.20 

4026 

1.95 

7440 

.20 

4027 

.35 

7441 

1.15 

4028 

.75 

7442 

.45 

4030 

.35 

7443 

.45 

4033 

1.50 

7444 

.45 

4034 

2.45 

7445 

.65 

4035 

.75 

7446 

.70 

4040 

.75 

7447 

.70 

4041 

.69 

7448 

.50 

4042 

.65 

7450 

.25 

4043 

.50 

7451 

.25 

4044 

.65 

7453 

.20 

4046 

1.25 

7454 

.25 

4049 

.45 

7460 

.40 

4050 

.45 

7470 

.45 

4066 

.55 

7472 

.40 

9/74 C04 

.25 



4071 

.25 


MCT2 

4081 

.30 


8038 

4082 

.30 


LM201 


MC 14409 
MC 14419 
4511 
74C1 51 


14.50 

4.85 

.95 

1.90 


SOCKETS/BRIDGES 


8-pin 

pcb 

.20 

ww 

.35 

14-pin 

pcb 

.20 

ww 

.40 

16-pin 

pcb 

.20 

ww 

.40 

18-pin 

pcb 

.25 

ww 

.75 

22-pin 

pcb 

.35 

ww 

.95 

24-pin 

pcb 

.35 

ww 

.95 

28-pin 

pcb 

.45 

ww 

1.25 

40-pin 

pcb 

.50 

ww 

1.25 

Molex pins .01 

To-3 

Sockets 

.25 

2 Amp Bridge 

100- 

prv 

.95 

25 Amp 

Bridge 

200- 

prv 

1.95 


TRANSISTORS. LEDS, etc. 


2N2222 

NPN (2N2222 Plastic. 10) 

.15 

2N2907 

PNP 

.15 

2 N 3906 

PNP (Plastic - Unmarked) 

.10 

2 N 3904 

NPN (Plastic - Unmarked) 

.10 

2N3054 

NPN 

.35 

2N3055 

NPN 15A 60v 

.50 

TIPI 25 

PNP Darlington 

.95 

LED Green, Red, Clear, Yellow 

.15 

D.L.747 

7 seg 5/8" High com-anode 

1.95 

MAN72 

7 seg com-anode (Red) 

1.25 

MAN3610 

7 seg com-anode (Orange) 

1.25 

MAN82A 

7 seg com-anode (Yellow) 

1.25 

MAN74A 

7 seg corn-cathode (Red) 

1.50 

FND359 

7 seg com-cathode (Red) 

1.25 


7473 

7474 

7475 

7476 

7480 

7481 
7483 

7485 

7486 

7489 

7490 

7491 

7492 

7493 

7494 

7495 

7496 
74100 
74107 

74121 

74122 

74123 

74125 

74126 
74132 
74141 

74150 

74151 

74153 

74154 

74156 

74157 
74161 

74163 

74164 

74165 

74166 
74175 


.25 

.30 

.35 

.40 

.55 

.75 

.75 

.55 

.25 

1.05 

.45 

.70 

.45 

.35 

.75 

.60 

.80 

1.15 

.25 

.35 

.55 

.35 

.45 

.35 

.75 

.90 

.85 

.65 

.75 

.95 

.70 

.65 

.55 

.85 

.60 

1.10 

1.25 

.80 


- T 

74176 

74180 

74181 

74182 

74190 

74191 

74192 

74193 

74194 

74195 

74196 

74197 

74198 
74221 
74367 

751 08A 

75491 

75492 


74H00 

74H01 

74H04 

74H05 

74H08 

74H10 

74H11 

74H15 

74H20 

74H21 

74H22 

74H30 

74H40 

74H50 

74H51 

74H52 

74H53J 

74H55 


L - 

.85 

.55 

2.25 
.75 

1.25 
.95 
.75 
.85 
.95 
.95 
.95 
.95 

1.45 

1.00 

.75 

.35 

.50 

.50 


.15 

.20 

.20 

.20 

.35 

.35 

.25 

.45 

.25 

.25 

.40 

.20 

.25 

.25 

.25 

.15 

.25 

.20 


74H72 

74H101 

74H103 

74H106 

74 LOO 
74L02 
74L03 
74L04 
74L10 
74L20 
74L30 
74L47 
74L51 
74L55 
74L72 
74L73 
74L74 
74L75 
74L93 
74 LI 23 

74S00 

74502 

74503 

74504 

74505 
74S08 

74510 

74511 
74S20 
74S40 

74550 

74551 
74S64 
74S74 
74S112 
74S114 


.35 

.75 

.55 

.95 

.25 

.20 

.25 

.30 

.20 

.35 

.45 

1.95 

.45 

.65 

.45 

.40 

.45 

.55 

.55 

.85 

.35 

.35 

.25 

.25 

.35 

.35 

.35 

.35 

.25 

.20 

.20 

.25 

.15 

.35 

.60 

.65 


74S133 

74S140 

74S151 

74S153 

74S157 

74S158 

74S194 


.40 

.55 

.30 

.35 

.75 

.30 

1.05 


74S257 (8123) 1.05 


74LS00 

74LS01 

74LS02 

74LS04 

74LS05 

74LS08 

74LS09 

74LS10 

74 LS1 1 

74LS20 

74LS21 

74LS22 

74LS32 

74LS37 

74LS38 

74LS40 

74LS42 

74LS51 

74LS74 

74LS86 

74LS90 

74LS93 

74LS107 

74LS123 

74LS151 

74 LSI 53 

74 LSI 57 

74LS164 

74 LSI 93 

74LS367 

74LS368 


.20 

.20 

.20 

.20 

.25 

.25 

.25 

.25 

.25 

.20 

.25 

.25 

.25 

.25 

.35 

.30 

.65 

.35 

.35 

.35 

.55 

.55 

.40 

1.00 

.75 

.75 

.75 

1.00 

.95 

.75 

.65 


9000 SERIES 


9301 .85 
9309 .35 
9322 .65 


95H03 1.10 

9601 .20 

9602 .45 


MICRO'S, RAMS, CPU'S, 
EPROMS 


74S188 

3.00 

8214 

8.95 

1702A 

4.50 

8224 

3.25 

MM5314 

3.00 

8228 

6.00 

MM5316 

3.50 

8251 

8.50 

2102-1 

1.45 

8255 

8.50 

2102L-1 

1.75 

8T13 

1.50 

2114 

9.50 

8T23 

1.50 

TR1602B 

3.95 

8T24 

2.00 

TMS 4044- 

9.95 

8T97 

1.00 



2107B-4 

4.95 

8080 

8.95 

2708 

9.50 

8212 

2.95 

Z80 PI0 

8.50 


.95 
3.95 
.75 
.45 

LM308 (Mini) .95 
LM309H .65 

LM309K ( 34 ok - 5>85 
LM310 .85 

LM311D(Mini) .75 
LM318(Mini) 1.75 
LM320K5(7905)1 .65 
LM320K12 1.65 


LINEARS, REGULATORS, etc 

LM320T5 1.65 

LM320T12 1.65 

LM320T15 1.65 

LM324N 1.25 

LM339 .75 

7805 (340T5) .95 

LM340T12 .95 

LM340T1 5 .95 

LM340T18 .95 

LM340T24 .95 

LM340K12 1.25 


LM340K15 1.25 

LM340K18 1.25 

LM340K24 1.25 

78L05 .75 

78L12 .75 

78L15 .75 

78M05 .75 

LM373 2.95 

LM380(8-i4 pin) .95 
LM709 (8,14 pin).25 
LM711 .45 


INTEGRATED CIRCUITS UNLIMITED 


iS 19 


LM723 

LM725N 

LM739 

LM741 (8- 

LM747 

LM1307 

LM1458 

LM3900 

LM75451 

NE555 

NE556 

NE565 

NE566 

NE567 


.40 

2.50 

1.50 
14 ) .25 

1.10 

1.25 

.65 

.50 

.65 

.35 

.85 

.95 

1.25 

.95 


7889 Clairemont Mesa Boulevard, San Diego, California 92111 
(714) 278-4394 (Calif. Res.) 

All orders shipped prepaid No minimum 

Open accounts invited COD orders accepted 

Discounts available at OEM Quantities California Residents add 6% Sales Tax 
All IC's Prime/Guaranteed. All orders shipped same day received. 

24 Hour Toll Free Phone 1-800-854-2211 American Express / BankAmericard / Visa / Master Charge 


SPECIAL 

DISCOUNTS 

Total Order Deduct 

$35- $99 10% 

$100 -$300 15% 

$301 -$1000 20% 


What do the S-100, the Heath H8, 
the Radio Shack TRS-80, the 
Apple, the Digital Group, and the 

Intel/National 80/10 and 80/20 
machines have in common? 

Support from CompuKit 


Whether it’s flexibility, economy, or reliability that you’re looking for, 
you only need to look to one product line: CompuKit from Godbout 
Electronics. We’re the ones who deliver when we say we will, play 
close attention to the needs of users, and enjoy a doubly enviable 
reputation for reliability with cost-effectiveness. 

Here are some more reasons for our popularity . . . 


Extended warranty. We believe in our products, and we back them up with a 1 
year (not 90 day) limited warranty that covers any defects in materials or 
workmanship. 

Choice of “unkit”, assembled and tested, or CSC qualified boards. Most of 
our memory boards are now available as “unkits”, with sockets and bypass caps 
pre-soldered in place for easy assembly. In addition to standard assembled/tested 
boards, we also qualify boards under the Certified Systems Components program. 
These boards are burned in for 200 hours, serial numbered, and guaranteed to run 
at 4 MHz over the full temperature range. We exchange CSC boards if any defect 
occurs within 1 year of invoice date. 


[All our Econoram™ memory kits offer the following: 


Extensive bypassing of supply lines 

Static design for problem-free interfacing with a variety of systems, and 

elimination of dynamic timing requirements 

Low power operation with guaranteed current specifications 

AH lines buffered for reliable data transfer 

Write strobe selection switch for S-100 boards (allows use of memory 
with or without front panel) 


Tri-state outputs for use with bi-directional busses 

Guaranteed under 450 ns access time (conservatively rated; many users 

are running our boards in 4 MHz Z-80 systems) 

Dip switch address selection and deselection 

High quality, solder masked and legended boards with sockets for all ICs | 
S-100 memories are compatible with all S-100 machines 


S-lOO Products 


8K ECONORAM II ™ 

$139 (unkit), $159 (assem) 

Our least costly way to add memory to S-100 machines. Configured 
as two independent 4K blocks, with separate protect for each block and 
vector interrupt provision if you try to write in protected memory. 

Handles DMA. Less than 1500 mA current consumption. 

16K ECONORAM IV™ $279 (unkit), 
$314 (assm), $414 (CSC) 

Manual write protection for 4K blocks, use with or without phantom 
line, runs DMA at 2 or 4 MHz. Guaranteed under 2000 mA current 
(typically 1500 mA). Finally . . . static storage at less than the cost of 
dynamic equivalents! 

24K ECONORAM VII” $445 (unkit), 
$485 (assm), $605 (CSC) 

Our top of the line. Configured as 4 independent blocks (two 8K and 
two 4K) for unique addressing options. Write protect for each block; use 
with or without phantom line; provision for two qualifiers; runs DMA at 
2 or 4 MHz; draws less than 2500 mA (1800 mA typical). 

11 SLOT S-100 MOTHERBOARD 

£ £} /\ /, m Inlcudes all edge connectors pre-soldered in place, with extensive 

ILiriivlL) supply line bypassing and active termination for reliable data transfer. 
' 7 Dimensions: 8.5" by 11". 

18 SLOT S-100 MOTHERBOARD 

$124 (unkit) Same features as above, but 18 slots. Dimensions: 8.5" by 16.7". 


FREE FLYER: We stock much more than we could possibly fit in any 
one ad. Did you know, for example, that we stock some of the best mother 
boards around? That we carry a full line of components? And that we 
distribute a wide range of Vector products? Send us your address, and the 
flyer is yours. Or. send 41* for 1st class delivery — avoid the bulk rate 
delay. 




Other Computer 
Products 

TRS-80 CONVERSION KIT 
$159 

Expand the TRS-80 mainframe from 4K to 16K, or use 
with the memory expansion module; our detailed 
instructions describe both conversion processes. Includes 
all parts necessary for conversion, and is backed up by our 
standard 1 year limited warranty. Also suitable for 
expanding memory in APPLE computers. 

12K ECONORAM VI “ 

$235(unkit), $270 (assembled) 

Same basic features as our S-100 memories, but 
designed specifically for the Heath H8. Configured as two 
blocks with switch selected protect. Also includes hardware 
and edge connector required to mate mechanically with the 
H8. 


32K STATIC 
S-100 MEMORY: 

$599! 

Full feature ’’unkit” offers 
low power comsumption, 
guaranteed 4 MHz operation . . . 
and of course, the reliability 
of an Econoram. 



is G4 

TERMS: Allow 5% shipping, excess refunded. Cal res add tax. 
VISA® /Mastercharge® call (415) 562-0636, 24 hours. COD 
OK with street address for GPS. (85* COD charge applies). 
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ELECTRONICS 


Kits 

Regulated Power Supply 



* Uses LM 309K 

* Heat sink provided 

* P.C. board construction 

* Provides a solid 1 amp (a, 
5V 

* Includes components, 
hardware and instructions 

* Sizes: 3-1 /2"x 5" x 2" high 

JE200 $14.95 


Function Generator Kit 

* Provides 3 basic wave- 
forms: sine, triangle & 
square wave 

* Frequency range from 1 Hz 
to 100K Hz 

* Output amplitude from 
0-volts to over 6 volts 
(peak to peak) 

* Uses a 12V supply or a ± 
6V split supply 

* Includes chip, P.C. board, 
components and instruc- 
tions. 

JE2206B $19.95 



Digital Stopwatch Kit 


POCHCT 

EtfCTBiBC 

SlfftWITCH 


* Use Intersil 7205 Chip 

* Plated thru double-sided 
P.C. Board 

* LED display (red) 

* Times to 59 min. 59.59 sec. with 
auto reset 

* Quartz crystal controlled 

* Three stopwatches in one: 
single event, split (cummulative) 
and taylor (sequential timing) 

* Uses 3 penlite batteries 

* Size: 4.5" x 2.15" x .90" 

' JE900 $39.95 


4-Digit Clock Kit 


J 



* Bright .357" ht. red display 

* Sequential flashing colon 

* 12 or 24 hour operation 

* Extruded aluminum case (black)' 

* Pressure switches for hours, minutes and hold modes 

* Includes all components, case and wall transformer 

* Size: 3-1/4" x 1-3/4" x 1-1/4" 


JE730 


$14.95 



6-Digit 

Clock 

Kit 


* Bright .300 ht. common cathode display 

► Uses MM5314 clock chip 

► Switches for hours, minutes and hold functions 

► Hours easily viewable to 20 feet 

► Simulated walnut case 

► 115 VAC operation 

► 12 or 24 hour operation 

► Includes all components, case and wall transformer 

► Size: 6-3/4" x 3-1/8" x 1-3/4" 

JE701 $19.95 


Jumbo 

6-Digit 

Clock 

Kit 


* Four .630" ht. and two .300" ht. common anode displays 
► Uses MM5314 clock chip 

* Switches for hours, minutes and hold functions 

* Hours easily viewable to 30 feet 

* Simulated walnut case 

* 115 VAC operation 

* 12 or 24 hour operation 

* Includes all components, case and wall transformer 
** Size: 6-3/4" x 3-1/8" x 1-3/4" 

V JE747 $29.95 


MICROPROCESSOR COMPONENTS 


-8080A/8080A SUPPORT OEVICES- 


— MICROPROCESSOR MANUALS — 


8080A 

CPU 

S 9 95 

8212 

8 Bit Input/Output 

325 

8214 

Priority Interrupt Control 

5.95 

8216 

Bi-Directional Bus Driver 

349 

8224 

Clock Generator/Driver 

3.95 

8226 

Bus Ortver 

349 

8228 

System Controller/Bus Driver 

595 

8238 

System Controller 

5.95 

8251 

Prog. Comm 1/0 (USARTj 

795 

8253 

Prog Interval Timer 

14 95 

8255 

Prog Periph 1/0 (PPI) 

995 

8257 

Proa DMA Control 

1995 

8259 

Prog Interrupt Control 

19 95 


6800/6800 SUPPORT DEVICES 


MC6800 

MPU 

$1495 

MC6802CP 

MPU with Clock and Ram 

24.95 

MC6810API 

128X8 Static Ram 

5.95 

MC6821 

Periph. Inter Adapt (MC6820) 

749 

MC6828 

Priority Interrupt Controller 

1295 

MC6830L8 

1024X8 Bit ROM (MC68A30-8) 

14 95 

MC6850 

Asynchronous Comm Adapter 

795 

MC6852 

Synchronous Senal Data Adapt 

9.95 

MC6860 

0-600 bps Digital MODEM 

12.95 

MC686? 

2400 bps Modulator 

14 95 

MC6880A 

Quad 3 State Bus Trans (MC8T26) 

2.25 

MICROPROCESSOR CHIPS-MISCELLANEOUS 

Z80(780C) 

CPU 

S19 95 

Z80A{780-1 ) 

CPU 

24 95 

COP1802 

CPU 

1995 

2650 

MPU 

1995 

8035 

8-Bit MPU w/ctock. RAM. 1/0 lines 

19.95 

P8085 

CPU 

19.95 

TMS990QJL 

16-Bit MPU w /hardware, multiply 
& divide 

49 95 


SHIFT REGISTERS 


MM50OH 

Dual 25 Bit Dynamic 

S.50 

MM503H 

Dual 50 Bit Dynamic 

50 

MM5Q4H 

Dual 16 Bit Static 

.50 

MM506H 

Dual 100 Bit Static 

SO 

MM510H 

Dual 64 Bit Accumulator 

50 

MM5015H 

500/512 Bit Dynamic 

89 

2504T 

1024 Dynamic 

3.95 

2518 

Hex 32 Bit Static 

4 95 

2522 

Dual 132 Bit Static 

2.95 

2524 

512 Static 

99 

2525 

1024 Dynamic 

295 

2527 

Dual 256 Bit Static 

2.95 

2528 

Dual 250 Static 

4 00 

2529 

Dual 240 Bit Static 

4.00 

2532 

Quad 80 Bit Static 

2 95 

2533 

1024 Static 

295 

3341 

Flfo 

695 

74LS670 

4X4 Register File (TnStale) 
UART'S 

1 95 


M-Z80 User Manual 
M-CDP1802 User Manual 
M-2650 User Manual 


$7.50 
7 50 
500 


2513(2140) 

ROM'S 

Character Generator(upper case) 

S9.95 

2513(3021) 

Characler Generator(lower case) 

995 

2516 

Character Generator 

10 95 

MM5230N 

2048 -Bit Read Onty Memory 

1.95 

1101 

256X1 

Static 

SI 49 

1103 

1024X1 

Dynamic 

99 

2101(8101) 

256X4 

Static 

3 95 

2102 

1024X1 

Static 

1 75 

21L02 

1024X1 

Static 

1.95 

2111(8111) 

256X4 

Static 

395 

2112 

256X4 

Static MOS 

4 95 

2114 

1024X4 

Static 450ns 

9.95 

21141 

1024X4 

Static 450ns low power 

10 95 

2114-3 

1024X4 

Static 300ns 

10.95 

2114L-3 

1024X4 

Static 300ns low power 

11.95 

5101 

256X4 

Static 

7.95 

5280/2107 

4096X1 

Oynamic 

4 95 

7489 

16X4 

Static 

1.75 

74S200 

256X1 

Static Tristate 

495 

93421 

256X1 

Static 

2.95 

UPD414 

4K 

Oynamic 16 pin 

4 95 

(MK4027) 




UP0416 

16K 

Oynamic 16 pin 

14.95 

(MK4116) 




TMS4044- 

4K 

Static 

14.95 

45NL 




TMS4045 

1024X4 

Static 

1495 

2117 

16.384X1 

Oynamic 350ns 

9.95 



(house marked) 


MM5262 

2KX1 

Dynamic 

4/1.00 





1702 A 

2048 

FAMOS 

S5.95 

TMS2516 

16K* 

EPROM(lntel 2716) 

49.95 

(2716) 

•Requires single +5V power supply 


TMS2532 

4KX8 

EPROM 

89.95 

2708 

8K 

EPROM 

10.95 

2716 T.l 

16K" 

EPROM 

29.95 


"Requires 3 voltages, — 5V. -5V. + 12V 


5203 2048 
6301-1(7611) 1024 
8330-1(7602) 256 


A-Y-5-1013 30K BAUD 


82S23 

82S115 

82S123 

74186 

74188 

74S287 


32X8 

4096 

32X8 


FAMOS 
Tristate Bipolar 
Open C Bipolar 
Open Collector 
Bipolar 
Tristate 

TTl Open Collector 
TTL Open Collector 
Static 


14.95 
3.49 
295 
395 

19.95 
3.95 
995 
3.95 
295 





The Sinclair PDM35. 
A personal digital 
multimeter foronly $59 95 


A digital multimeter used to mean an 
expensive, bulky pieu-e of equipment 
The Sinclair PDM35 changes that It's 
got .ill the functions and featuresyou want 
in a digital multimeter, yet they're neatly 
packaged m a nigged but light pocket-size 
case, ready to go anywhere. 


The Sinclair POM 35 is supplied com- 
pletely assembled «i th test leads and prods, 
protective wallet and Operator's Manual 
The Sinclair PDM3' iv uilm-made lor 
anyone who needs to make rapid measure- 
ments. Development engineers, field service 
engineers, lab technicians, computer spe- 
cialists. radio and electronic hobbyists will 
find it ideal 


T»<hnlcol tpMlflcarton 
DC 'kiln (4 ranges) 

Range I mV to 1000 V 
Accuracy of reading IWil count 
Note; 10 M 1 1 input impedance 
AC Volu(40 H>-5 kHt) 

Range l V to 500 V 

Accuracy ol reading 1 0*» z. 2 counts 

DC Current (6 ranges) 

Range I nA to 200 mA 
Accuracy ol reading I 0*» ; 1 count 
Nine Max resolution 0.1 nA 
Resistance (5 ranges) 

Range III to 20 Mil 

Accuracy of reading 1 54* ± l count 

Also provides 5 |unction-tesi ranges. 


XMAS SPECIAL - Get your PDM-35 
PLUS the 117 volt AC Adapter and 
Padded carrying case for only 
(Retail value$73.85) 


$ 64.50 


PRECISION 



Model 2800 
$99.95 

Comes with test 
leads operating manual 
and spare luse 


3Vz-Dlgit Portable DMM 

• Overload Protected 
a 3 high LED Display 
a Battery or AC operaiion 
a Auto Zeroing 

a Imv 1 Va 0 1 Ohm resolution 
a Overange reading 
a 10 meg input impendence 
a OC Accuracy 1*. typical 
Ranges: DC Voltage 0-1000V 
AC voltage 0-1000V 
Freq Response 50-400 HZ 
DC/AC Current: 0-100mA 
Resistance 0-10 meg ohm 
Sue 6 4" x 4 4* x 2 

Accessories: 

AC Adapter BC-28 $9.00 

Rechargeable 
Batteries BP-26 20.00 

Carrying Case LC-28 7,50 


Power supply: 9 V pinery or 

Sinclair AC adapter (Binary nut 
Sockets: Standard 4 mm for 
resilient plugs 

Options: AL adapter lor 117 V 
60 Hr power Doluie padded 
carrying wallet 


seieuwrus ooawoainc 


100 MHz 
8-Digit 

20 Hz-100 MHz Range Counter 

6" LED Display . Four power souces, i.e. 

Crystal-controlled limebase batteries. 1 10 or 220V with 
Fully Automatic charger 12V with auto 

completely lighter adapter and external 

7.2-10V power supply 

MAX-ioo 5134 gs 


• Portable 
sell -contained 

• Size - 1 75" x 7 38- 

5 63- 


ACCESSORIES FOR MAX 100: 

Mobile Charger Eliminator 

use power Irom car battery Model 100 — CLA $3.95 

Charger/Eliminator 

use 110 VAC Model 100 - CAI $9.95 



SB Mini-Max 6 Digit 50MHz Frequency Counter 

• Guaranteed frequency range of 100 Hz to 50 MHz 

• Full 6 digit display with antiglare window 

• Fully automatic-range, polanty, slope, trigger, input level switching not required 

• Lead-zero blanking— All zeros to the left of the first non-zero digit are blanked. Kilo Hertz 
and Mega Hertz decimal points automatically light up when the unit is turned on. 

• Built in input overvoltage protection. 

• Use 9 V Battery or 110/220V power 

• Complete with mini antenna. 

• Lightweight — Only Boz 


MINI-MAX $89.95 


Accessories For Mini-Max 
Part No. Description Price 

MM-A4 Antenna $ 3.95 

MM-C5 Carrying case 5.95 

MM-IPC Input cable with clip leads 3.95 

MM-AC2 110V adapter 9.95 

MM-AC3 220V adapter 9J5 


$5.00 Minimum Order - U.S. Funds Only 
California Residents - Add 6% Sales Tax 


Spec Sheets - 25 i 

1979 Catalog Available — Send 41 c stamp 


ameco 


ELECTRONICS 


A«i* c 

MAIL ORDER ELECTRONICS - WORLDWIDE 

1021 HOWARD AVENUE, SAN CARLOS, CA 94070 

Advertised Prices Good Thru December 


ot JAMES lUrroONICS o< Calrforn 


PHONE 
ORDERS 
WELCOME 
(415) 592-8097 



The Incredible 
“ Pennywhistle 103’ 

$139.95 Kit Only 

The Pennywhistle 103 is capable ol recording data to and irom audio tape without 
critical speed requirements lor the recorder and it is able to communicate directly with 
another modem and terminal for telephone hamming and communications In 
addition, it is lre« of critical adjustments and is built with non -precision, readily available 
parts 

Data Transmission Method Frequency-Shift Keying, full-duplex (hall-duplex 

selectable) 

Maximum Data Rate 300 8aud 

Data Format Asynchronous Serial (return to mark level required 

between each characler) 

Receive Channel Frequencies . . .2025 Hz for space 2225 Hz for mark 
Transmit Channel Frequencies . .Switch selectable: Low (normal) - 1070 space. 

1270 mark High - 025 space 2225 mark 

Receive Sensitivity - 46 dbm accoustically coupled 

Transmit Level -15 dbm nominal Adjustable from -6 dbm 

to 20 dbm 

Receive Frequency Tolerance ...Frequency reference automatically adiusts to 
allow for operation between 1 BOO Hz and 2400 Hz . 

Digital Data Interlace ElA RS-232C or 20 mA current loop (receiver is 

optoisoiated and non-polar) 

Power Requirements 120 VAC. single phase. 10 Watts 

Physical All components mount on a single 5" by 9” 

primed circuit board All components included 
Requires a VOM. Audio Oscillator. Frequency Counter and/or Oscilloscope to align 


TRS-80 


16K Conversion Kit 

Expand your 4K TRS-80 System to 16K. Kit 
comes complete with: 

* 8 each UPD416 (16K Dynamic Rams) 

* Documentation for conversion 

TRS-16K S1 15.00 

Special Offer - Order both your TRS-16K and the 
Sup’R’ MOD II Interface kit together (retail value 
$144.95) for only $139.95 


COMPUTER CASSETTES 



— • i 


.6 EACH 15 MINUTE HIGH 
QUALITY C-15 CASSETTES 
. PLASTIC CASE INCLUDED 
12 CASSETTE CAPACITY 
. ADDITIONAL CASSETTES 
AVAILABLE #C-15-S2.50 ea 

CAS -6 

$14.95 

(Case and 6 Cassettes) 


SUP ’R’ MOD II 

UHF Channel 33 TV Interface Unit Kit 

♦Wide Band B/W or Color System 
*■ Converts TV to Video DisDlav fnr 
home computers. CCTV camera. 
Apple II. works with Cromeco Daz- 
zler, S0L-20, IRS-80, Challenger, 
etc. 

* MOD II is pretuned to Channel 33 
(UHF). 

♦ Includes coaxial cable and antenna 
transformer. 

$29.95 Kit 



e 

MOD II 


Custom Cables & Jumpers 


DB 25 Series Cables 
Cable Length Connectors Price 


DB25P-4-P 

4 Ft. 

2-DP25P 

S15 95 ea 

DB25P-4-S 

4 Ft. 

1-DP25P 1-25S 

S16 95 ea 

DB25S-4-S 

4 ft. 2-DP25S 

Dip Jumpers 

S17.95 ea 

DJ14-1 

1 ft. 

114 Pin 

SI 59 ea. 

DJ16-1 

1 ft. 

1-16 Pin 

1.79 ea. 

DJ24-1 

1 ft. 

1-24 Pin 

2.79 ea. 

D J 14-1-14 

1 ft. 

2-14 Pin 

2.79 ea 

DJ16-1-16 

1 ft. 

2-16 Pin 

3 19 ea. 

DJ24-1-16 

1 ft. 

2-24 Pin 

4.95 ea. 


For Custom Cables & Jumpers, See JAMECO 1979 Catalog tor Pricing 




CONNECTORS 

25 Pin-D Subminiature 


DB25P(as pictured) PLUG S2.95 

DB25S SOCKET 3.50 

DB51226-1 Cable Cover tor DB25 P or S 1.75 


63-Key Unencoded Keyboard 



This is a 63-key, terminal keyboard newly manufactured by a 
large computer manufacturer. It is unencoded with SPST keys, 
unattached to any kind of PC board. A very solid molded plastic 13 
x 4" base suits most application. IN STOCK $29 95 /each 


Hexadecimal 
Unencoded 
Keypad 

19-key pad includes 1-10 keys, 
ABCDEF and 2 optional keys and a 
shift key. $1 0.95/each 



134 










7400 TTL 


SN740ON 
SN7401N 
SN7402N 
SN7403N 
SN7404N 
SN7405N 
SN7406N 
SN7407N 
SN7408N 
SN7409N 
SN7410N 
SN7411N 
SN7412N 
SN7413N 
SN7414N 
SN7416N 
SN7417N 
SN7420N 
SN7421N 
SN7422N 
SN7423N 
SN7425N 
SN7426N 
SN7427N 
SN7429N 
SN7430N 
SN7432N 
SN7437N 
SN7438N 
SN7439N 
SN7440N 
SN7441N 
SN7442N 
SN7443N 
SN7444N 
SN7445N 
SN7446N 
SN7447N 
SN7448N 
SN7450N 
SM7451N 
SN7453N 
SN7454N 
SN7459A 
SN7460N 
20% Discount 


70 


SN7470N 
SN7472N 
SN7473N 
SN7474N 
SN7475N 
SN7476N 
SN7479N 
SN7480N 
SN7482N 
SN7483N 
SN7485N 
SN7486N 
SN7489N 
SN7490N 
SN7491N 
SN7492N 
SN7493N 
SN7494N 
SN7495N 
SN7496N 
SN7497N 
SN74100N 
SN74107N 
SN74109N 
SN74116N 
SN74121N 
SN74122N 
SN74123N 
SN74125N 
SN74126N 
SN74132N 
SN74136N 
SN74I41N 
SN74142N 
SN74143N 
SN74144N 
SN74145N 
SN74147N 
SN74148N 
SN74150N 
SN74151N 
SN74152N 
SN74153N 
SN74154N 
SN74155N 
25 SN74156N 

20 SN74157N 

100 pcs combined 


20 


20 


.35 SN74160N 89 

35 SN74151N .89 

49 SN74162N 1.95 

35 SN74163N 89 

5 00 SN74164N .89 

.50 SN74165N 89 

99 SN74166N 125 

59 SN74167N 1.95 

.79 SN74170N 1.59 

35 SN74172N 6.00 

1.75 SN74173N 1.25 

45 SN74174N 89 

59 SN74175N .79 

43 SN74176N .79 

.43 SN74177N .79 

65 SN74179N 1.95 

65 SN74180N .79 

65 SN74181N 1.95 

3.00 SM74182N 79 

89 SN74184N 1.95 

.35 SN74185N 1.95 

59 SN74186N 9 95 

195 SN74188N 3.95 

35 SN74190N 1.25 

39 SN74191N 1.25 

49 SN74192N .79 

49 SN74193N .79 

49 SN74194N .89 

75 SN74195N 69 

75 SN74196N 89 

79 SN74197N 89 

295 SN74196N 1.49 

2 95 SN74199N 149 

2.95 SN74S200 4 95 

79 SN74251N 1.79 

1.95 SN74279N .79 

1 29 SN74283N 2.25 

89 SN74284N 3.95 

59 SN74285N 3.95 

59 SN74365N 69 

59 SN74366N 69 

99 SN74367N 69 

79 SN74368N 69 

79 SN74390N 1.95 

65 SN74393N 1.95 

order 25% -1000 pcs combined order 


CD4000 

CD4001 

C04002 

CD4006 

CD4007 

CD40O9 

C04010 

C04011 

CO4012 

C04013 

CO4014 

CO4015 

CO4016 

C04017 

CD4018 

CD4019 

CD4020 

CD4021 

C04022 

C04023 

C04024 

CD4025 

CD4026 

CP4027 


.23 


C/MOS 


C04029 

CD4030 

C04035 

CD4040 

C04041 

C04042 

CD4043 

CD4044 

C04046 

C04047 

CO4048 

C04049 

CO4050 

CD4051 

CD-5053 

CD4056 

CD4059 

CD4060 

CD4066 

C04068 

CD-5069 


1 19 

1 19 

2 95 
995 


CD4070 

CO4071 

C04072 

CD4076 

CD4081 

C04082 

CD4093 

C0409B 

MC14409 

MC14410 

MCI 4411 

MC14419 

MCI 4433 

MC14506 

MC14507 

MCI 4562 

VC14583 

CO4508 

CD4510 

CD4511 

C04515 

C04518 

CD4520 

C04566 


74COO 

74C02 

74C04 

74C06 

74C10 

74C14 

74C20 

74C30 

74C42 

74C48 

74C73 

74C74 


74C00 


74C85 

74C90 

74C93 

74C95 

74C107 

74C151 

74C154 

74C157 

74C160 

74C161 


3.00 
2 15 
2.49 
249 


74C163 

74C164 

74C173 

74C192 

74C193 

74C195 

74C922 

74C923 

74C925 

74C926 

80C95 

80C97 


2.49 
249 
2.60 
2.49 
2.49 
249 
5.95 
625 
895 
8 95 
’ 91 
1 SO 


78MG 

LM106H 

LM300H 

LM301CN/H 

LM302H 

LM304H 

LM305H 

LM307CN/H 

LM308CN/H 

IM309H 

LM309K 

LM31CCN 

LM311N/H 

LM312H 

LM317K 

LM318CN/H 

LM319N 

LM320K-5 

IM320K-52 

LM320K-12 

LM320K-15 

LM320K-18 

LM320K-24 

LM320T-5 

LM320T-5.2 

LM320T-8 

LM320T-12 

LM320T 15 

LM320I-18 

LM320T-24 

LM323K-5 

LM324N 

LM339N 

LM340K-5 

LM340K 6 

LM340K-8 

LM340K-12 

LM340K-15 


LINEAR 


LM340K-18 1.35 

LM340K-24 1.35 

LM340T-5 
LM340T-6 
LM340T-8 
LM340T-12 125 

LM340T-15 125 

LM340T-18 1.25 

LM340T24 125 

LM358N 
LM370N 
LM373N 
LM377N 
LM380N 
LM380CN 
LM381N 
LM382N 
NE501N 
NE510A 
NE529A 
NE531H/V 
NE536T 
NE540L 
NE544N 
NE550N 
NE555V 
NE556N 
NE560B 
NE561B 
NE562B 
NE565N/H 
NE566CN 
NE567V/H 
NE570N 
LM703CN/H 
LM709N/H 


1.25 


1.00 


1.79 
1.79 
8.00 
6 00 
4 95 
3.95 
6.00 
6 ca 
4 95 
1 30 


5.00 
500 
5.00 
1.25 
1 75 
99 
495 


LM710N 79 
LM711N 39 

LM723N/H .55 

LM733N 1 00 

LM739N 119 

LM741CN/H 35 

LM741-14N .39 

LM747N/H 79 

LM748N/H .39 

LM1310N 2.95 

LM1458CN/H 59 

MC1488N 195 

MC1489N 1 95 

LM1496N 95 

LM1556V 175 

MC1741SCP 3.00 

LM2111N 1.95 

LM2901N 295 

LM3053N 150 

LM3065N 149 

LM3900N(3401) 49 
LM3905N 
LM3909N 
MC5558V 


IM754S0N 

75451 CN 

75452CN 

75453CN 

75454CN 

75491CN 

75492CN 

75493N 

75494CN 

RC4136 

RC4151 

RC4194 

RC4195 


4.95 


74LS00 

74LS01 

74LS02 

74LS03 

74LS04 

74LS05 

74LS08 

74LS09 

74LS10 

74LS11 

74LS13 

74LS14 

74LS15 

74LS20 

74LS21 

74LS22 

74LS26 

74LS27 

74LS28 

74LS30 

74LS32 

74LS37 

74LS40 

^4LS42 


74LS00TTL 


74LS47 

74LS51 

74LS54 

74LS55 

74LS73 

74LS74 

74LS75 

74LS76 

74LS78 

74LS83 

74LS85 

74LS86 

74LS90 

74LS92 

74LS93 

74LS95 

74LS96 

74LS107 

74LS109 

74LS112 

74LS123 

74LS125 

74LS132 

74LS136 


74LS138 

74LS139 

74LS151 

74LS155 

74LS157 

74LS160 

74LS161 

74LS162 

74LS163 

74LS164 

74LS175 

74LS181 

74LS190 

74LS191 

74LS192 

74LS193 

74LS194 

74LS195 

74LS2S3 

74LS257 

74LS258 

74LS260 

74LS279 

74LS367 

74LS368 

74LS670 


Electronic 
Security Timer 

A microprocessor-based pte-prograrrmec hght control that Ms into a 
home wall socket, replacing the standard onion kght switch Discourages 
intruders and burglars by turning Ights on and o« in a "real-We ' pattern 


Unike other electromechanical tl 

patterns of five different rooms as selected by the user VigrMe 6 
control over-head tghts. which other timers cannot. Three Vigilile units, 



Technical Specifications 


3) For use with permareMly mslaaed 



DISCRETE LEDS 


.200" dia 

XC556R red 
XC556G green 
XC556Y yellow 
XC556C clear 

.200" dia. 
XC22R red 
XC22G green 
XC22Y yellow 
.170" dia. 

MV10B red 4 

.085 dia. 

MV50 red 6 

INFRA-RED LED 
1/4“x1/4'x1/16" flat 
S/SI 


5/SI 

4/$1 

4/$1 

4/SI 

5/S1 

4/$1 

4/SI 


.125" dia. 
XC209R red 
XC209G green 
XC209Y yellow 
.185" dia. 
XC526R red 
XC526G green 
XC526Y yellow 
XC526C dear 

.190" dia. 
XC111R red 
XC111G green 
XC111Y yellow 
XC111C clear 


5/$1 

4/SI 

4/SI 

5/$1 

4/SI 

4/S1 

4/SI 

5/SI 

4/SI 

4/SI 

4/S1 


TIMEX T1001 

LIQUID CRYSTAL DISPLAY 

F IE LD EFFECT 

"1 


ZZI 


UU:UU 


4 DIGIT - 5" CHARACTERS 
THREE ENUNCIATORS 
2.00” X 1.20” PACKAGE 
INCLUDES CONNECTOR 

Tl 001 -Transmissive $7.95 

T 1001 A Reflective 8.25 


DISPLAY LEDS 


MAN 3 
MAN 4 
MAN 7G 
MAN 7Y 
MAN 72 
MAN 74 
MAN 82 
MAN 84 
MAN 3620 
MAN 3630 
MAN 3640 
MAN 4610 
MAN 4640 
MAN 4710 
MAN 4730 
MAN 4740 
MAN 4810 
MAN 4840 
MAN 6610 
MAN 6630 
MAN 6640 


POLARITY 

Common Anode-red 
5 x 7 Dol Matrix-red 
Common Cathode-red 
Common Cathode-red 
Common Anode-green 
Common Anode-yellow 
Common Anode-red 
Common Cathode-red 
Common Anode-yellow 
Common Cathode-yellow 
Common Anode-orange 
Common Anode orange ± 
Common Cathode-orange 
Common Anode -orange 
Common Cathode -orange 
Common Anode-red 


PRICE 

2 95 
4.95 


Common Cathode-red 
Common Anode -yellow 
Common Cathode -yellow 
Common Anode-orange-D D 
Common Anode-orange - 1 
Common Cathode -orange-D D 
man bt>yj Common Cathode-orange * 1 

MAN 6660 Common Anode-orange 

MAN 6680 Common Cathode-orange 

MAN 6710 Common Anode-red-D.D. 


MAN 6730 

MAN 6740 

MAN 6750 

MAN 6760 

MAN 6780 

DL701 

D1704 

DL707 

DL728 

DL741 

DL746 

DL747 

01749 

DL750 

DL33B 

FND70 

FND358 

FND359 

FND503 

FND507 

5082-7730 

HOSP-3400 

HDSP-3403 

5082-7300 

5082 7302 

5082-7304 

5082-7340 


POLARITY 

Common Anode-red ± 1 
Common Cathode-red-O. D. 
Common Cathode-red * 1 
Common Anode-red 
Common Cathode-red 
Common Anode-red ± 1 
Common Cathode -red 
Common Anode -red 
Common Cathode -red 
Common Anode-red 
Common Anode-red ± 1 
Common Anode-red 
Common Cathode-red ± 1 
Common Cathode-red 
Common Cathode-red 
Common Cathode 
Common Cathode ± 1 
Common Cathode 
Common Cathode(FND5O0) 
Common Anode (FND510) 
Common Anode red 
Common Anode-red 
Common Cathode red 
4 x 7 sgl Digit-RHDP 
4 x 7 Sgl DiQit-LHDP 
Overrange character (si) 
4x7 Sgl Digit -Hexadecimal 


1.30 
2.10 
2.10 
19 95 
1995 
15. OG 
22 50 


RCA LINEAR 


CA3013T 

CA2023T 

CA3035T 

CA3039T 

CA3046N 

CA3059N 

CA3060N 

CA3080T 

CA3081N 


15 CA3082N 
.56 CA3083N 
.48 CA3086N 
35 CA3069N 
30 CA3130T 
25 CA3140T 
.25 CA3160T 
85 CA3401N 
.00 CA3600N 


CALCULATOR 

CHIPS/DRIVERS 


MM5725 
MM5738 
DM8864 
DM8865 
0M8887 
0M8889 
9374 7 seg 
C A LEO driver 


$2 95 
2 95 
2.00 


MM5309 

MM5311 

MM5312 

MM5314 

MM5316 

MM5318 

MM5369 

MM5387/1998A 

MM5B41 


S4.95 
4 95 

4.95 
495 
6 95 
995 
2 95 
4 95 

9.95 


MOTOROLA 

MC1408L7 

MC1408L8 

MC1439L 

MC3022P 

MC3061P 

MC401 6(744 16) 

MC4024P 

MC4040P 

MC4044P 


$4 95 

5 75 
2.95 
2.95 
3.50 
750 


8 pm LP 
14 pin LP 
16 pin LP 
18 pm LP 
20 pin LP 

14 pin ST 
16 put ST 
18 pin ST 
24 pin ST 


Spin WW 
10 pm WW 
14 pin WW 
16 pm WW 
18 pin WW 


1-24 

$17 

.20 


1C SOLDERTAIL - LOW PROFILE (TIN) SOCKETS 

25-49 50-100 1-24 

16 15 ■■■ JAUaMh 22 pin LP $ -37 

HHHr 38 

.20 28 pin LP <5 

.27 36 pm LP 60 

30 SOLDERTAIL STANDARD (TIN) 40 P*" LP 63 

28 pin ST $ .99 
36 pm ST 139 
40 pin ST 1.59 

SOLDERTAIL STANDARD (GOLD) 

nSG S 70 


.21 


25 


27 


WIRE WRAP SOCKETS 
(GOLD) LEVEL #3 


28 pin SG 1-10 
36 pin SG 165 
40 pin SG 175 

22 pin WW $ 95 
24pmWW 106 
28 pm WW i 40 
36 pm WW 1 59 
40 pin WW 1.75 


50-100 

.35 

36 

.43 

58 

.61 

.81 

1.15 

1.30 


1 10 
’ 30 
1.40 


1/4 WATT RESISTOR ASSORTMENTS -5% 




10 OHM 

12 OHM 

15 OHM 

18 OHM 

77 OHM 


$1.75 

ASST. 1 

Sea. 

27 OHM 

33 OHM 

39 OHM 

47 OHM 

56 OHM 

50 PCS 



68 OHM 

8? OHM 

100 OHM 

120 OHM 

150 OHM 


1.75 

ASST. 2 

S ea 

ISO OHM 

??0 OHM 

270 OHM 

330 OHM 

.190 OHM 

50 PCS 



470 OHM 

560 OHV 

680 OHM 

870 OHM 

IK 


1.75 

ASST. 3 

Sea 

I.2K 

I.5R 

1.8K 

?.?K 

7./K 

50 PCS 



3.3K 

3.9K 

4.7R 

5-6K 

b.HK 


1.75 

ASST. 4 

S ea 

B.2K 

10K 

1?K 

15K 

I8K 

50 PCS 



?2X 

27K 

33K 

39K 

47K 


1.75 

ASST. 5 

S ea 

56K 

68K 

82K 

I00K 

I70K 

50 PCS 



150K 

I80K 

??0K 

770K 

330K 


1.75 

ASST. 6 

S ea 

390K 

470K 

560K 

680K 

870K 

50 PCS 



IM 

1.2M 

1 5M 

1.8M 

7.7M 


1.75 

ASST. 7 

5 ea 

2.7M 

3.3M 

3.9M 

4.7M 

5.6M 

50 PCS 

ASST. 8R 

Includes Resistor Assortments 1 -7 (350 PCS. ) 

S9.95 ea. 


S5.00 Minimum Order - U.S. Funds Only 
California Residents - Add 6% Sales Tax 



Spec Sheets - 25e 

1979 Catalog Available— Send 41 C stamp 


^J1 PHONE 
ORDERS 
WELCOME 
( 415 ) 592-8097 


ameco 


ELECTRONICS 


J4 H.MTttllNH'Knf <j 


MAIL ORDER ELECTRONICS - WORLDWIDE 

1021 HOWARD AVENUE. SAN CARLOS. CA 94070 

Advertised Prices Good Thru December 


AY-5-9100 

AY-5-9200 

AY -5-9500 

AY-5-2376 

HD0165 

74C922 


TELEPHONE/KEYBOARD CHIPS 

Push Button Telephone Dialler 
Repertory Dialler 
CMOS Clock Generator 
Keyboard Encoder (88 keys) 

Keyboard Encoder 16 keys 
Keyboard Encoder (16 keys) 




$14. 

14.95 

4.95 

14.95 

7.95 

9.95 


ICM7045 

ICM7205 

ICM7207 

ICM7208 

ICM7209 


ICM CHIPS 

CMOS Precision Timer 
CMOS LED Stopwatch/Timer 
Oscillator Controller 
Seven Decade Counter 
Clock Generator 


24.95 

19.95 
7.50 

19.95 

6.95 


NMOS READ ONLY MEMORIES 

MCM6571 128 X 9 X 7 ASCII Shifted with Greek 13.50 

MCM6574 128 X 9 X 7 Math Symbol & Pictures 13.50 

MCM6575 128 X 9 X 7 Alphanumeric Control 13.50 

Character Generator 


TL074CN 

TL494CN 

TL496CP 

11C90 

95H90 

4N33 

MK50240 

DS0026CH 

TIL308 

MM5320 

MM5330 

LD110/111 


MISCELLANEOUS 

Quad Low Noise bi-fet Op Amp 
Switching Regulator 
Single Switching Regulator 
Divide 10/11 Prescaler 
Hi-Speed Divide 10/11 Prescaler 


Photo-Darlington Opto-lsolator 
Top Octave Freq. Generator 
5Mhz 2-phase MOS clock driver 


2.49 

4.49 

1.75 

19.95 

11.95 
3.95 
17.50 

3.75 


.27" red num. display w/integ. logic chip 10.50 
TV Camera Sync. Generator 14.95 

4 Vi Digit DPM Logic Block 5.95 

3 Vi Digit A/D Converter Set 25.00/set 


LITRONIX ISO-LIT 1 

Photo Transistor Opto-lsolator 
(Same as MCT 2 or 4N25) 


2/990 


SN 76477 

SOUND GENERATOR 
Generates Complex Sounds 
Low Power - Programmable 

_ 3.95 each _ 


TV GAME CHIP AND CRYSTAL 

AY -3-8500-1 and 2.01 MHZ Crystal (Chip & Crystal 


XR205 S 
XR210 

13.40 

4.40 
4.40 
1.55 
1.50 

.39 

.99 

.99 

1.25 

1.30 

3.85 

1.39 

1.39 

EXAR 

XR18O0 3.20 
XR2206 4.40 

XR2207 3.85 

XR2208 5.20 

XR2209 1.75 

XR2211 5.25 

XR2212 4.35 

XR2240 3.45 

XR2242CP 

XR2264 

XR2556 

XR2567 

XR3403 

XR4136 

XR4151 

XR4194 

XR4202 

XR4212 

XR4558 

XR4739 

XR4741 

1.50 

4.25 
3.20 
2 99 

1.25 
1 25 
2.85 
1.45 
3.60 
2.05 

.75 

1.15 

1.47 

XR215 

XR320 

XR-L555 

XR555 

XR556 

XR567CP 

XR567CT 

XR1310P 

XR1468CN 

XR1488 

XR1489 

nmnp.Q 

TYPE VOLTS W 

PRICE 




1N4002 

100 PIV 1 AMP 

12/1.00 

TYPE VOLTS W 

PRICE 

1N4003 

200 PIV 1 AMP 

12/1 00 

1N746 3.3 

400m 

4/1 00 

1N4004 

400 PIV 1 AMP 

12/1.00 

1N751 51 

400m 

4/1 00 

1N4005 

600 PIV 1 AMP 

10/1 00 

1N752 5 6 

400m 

4/1 00 

1N4006 

800 PIV 1 AMP 

10,1.00 

1N753 6.2 

400m 

4/1.00 

1N4007 

1000 PIV 1 AMP 

10/1.00 

1N754 6.8 

400m 

4/1 00 

1N3600 

50 200m 

6/1 00 

1N757 9.0 

4O0m 

4/1.00 

1N4148 

75 10m 

15/1.00 

1N759 12.0 

400m 

4/1 00 

1N4154 

35 10m 

12,1 00 

1N959 8.2 

400m 

4/1.00 

1N4305 

75 25m 

15/1 00 

1N965 15 

400m 

4/1.00 

1N4734 

56 1w 

28 

1N5232 5.6 

500m 

28 

1N4735 

6.2 1w 

28 

1N5234 6 2 

500m 

28 

1N4736 

6.8 1w 

28 

1N5235 6.8 

500m 

28 

1N4738 

6 2 1w 

28 

1N5236 7.5 

500m 

28 

1N4742 

12 iw 

28 

1N5242 12 

500m 

28 

1N4744 

15 Iw 

28 

1N5245 15 

500m 

28 

INI 183 

50 PIV 35 AMP 

1 60 

1N456 25 

40m 

6/1.00 

IN1 184 

100 PIV 35 AMP 

1.70 

1N458 150 

7m 

6/1 00 

IN1 185 

150 PIV 35 AMP 

1.70 

1N485A 100 

10m 

5/1.00 

INI 186 

200 PIV 35 AMP 

1 80 

1N4001 50 PIV 1 AMP 

12/1 00 

1N1188 

400 PIV 35 AMP 

3.00 

SCR AND FW BRIDGE RECTIFIERS 


C360 

15A@ 400V 

SCRl?N 18491 

SI 95 

C38M 

35A @ GOOV 

SCR 

1 95 

2N2328 

1 6A@ 300V 

SCR 

50 

MDA 980 1 

12A@ 50V 

FW BRIDGE REC 

1 95 

MOA 980-3 

12A (h> 200V 

FW BRIDGE REC 

1 95 

PN2907 Plastic 

7/1 00 

TRANSISTORS 2N3904 

4/1 00 

C106B1 

50 

MJE3055 

1.00 

2N3905 

4/1 00 

MPSA05 

30 

2N3392 

5/1 00 

2N3906 

4/1 00 

MPSA06 

5/1.00 

2N3398 

5/1.00 

2N4013 

3/1 00 

TIS97 

6/1 00 

PN3567 

3/1 00 

2N4123 

6/1 00 

TIS98 

6/1.00 

PN356B 

4/1.00 

PN4249 

4/1 00 

40409 

1.75 

PN3569 

4/1.00 

PN4250 

4/1.00 

40410 

1.75 

M PS 3638 A 

5/1 00 

2N4400 

4/1 00 

40673 

1.75 

MPS3702 

5/1.00 

2N4401 

4/1.00 

2N918 

4/1.00 

2N3704 

5/1.00 

2N4402 

4/1 00 

2N2219A 

2/1 00 

MPS3704 

5/1.00 

2N4403 

4/1.00 

2N2221A 

4/1 00 

2N3705 

5/1.00 

2N4409 

5/1 00 

2N2222A 

5/1.00 

MPS3705 

5/1 00 

2NS086 

4/1.00 

2N2369 

5/1 00 

2N3706 

5/1.00 

2N5087 

4/1 00 

2N2369A 

4/1.00 

MPS3706 

5/1.00 

2N5088 

4/1 00 

MPS2369 

5/1.00 

2N3707 

5/1 OO 

2N5089 

4/1 00 

2N2484 

4/1 00 

2N3711 

5/1.00 

2N5129 

5/1 00 

2N2906 

4/1.00 

2N3724A 

65 

PN5134 

5/1 00 

2N2907 

5/1 00 

2N3725A 

1 00 

PN5138 

5/1 00 

2N2925 

5/1.00 

2N3772 

225 

2N5139 

5/1.00 

MJE2955 

1 25 

2N3823 

1.00 

2N5210 

5/1 00 

2N3053 

2/1 .00 

2N3903 

5/1.00 

2N5449 

3/1 00 

2N3055 

89 


2N595. 

3/1 00 


CAPACITOR 


CORNER 


10 pi 

05 

04 

.03 

ooi m f 

*8 

Kr 

035 

22 pf 

.05 

.04 

03 

0047 m F 

05 

04 

035 

47 pf 

05 

.04 

.03 

oi m f 

05 

04 

035 

100 pf 

.05 

04 

03 

,022 m F 

06 

OS 

04 

220 pi 

05 

M 

03 

047 n? 

06 

05 

04 

470 pi 

05 

04 

035 

•ImF 

.12 

09 

075 


100 VOLT MYLAR FILM CAPACITORS 




OOlmt 

12 

10 

07 

022mf 

13 

.11 

06 

0022 

.12 

.10 

07 

047mf 

.21 

.17 

.13 

0047ml 

.12 

10 

07 

1ml 

27 

.23 

17 

01ml 

12 

10 

07 

22mf 

33 

27 

22 


1/35V 
15/35V 
22/35V 
33/35 V 
47/35V 
68/35V 
1 0/35V 


47/50V 
1 0/50V 

3 3/50V 

4 7/25V 
10/25V 
10/50V 
??25V 
22/50V 
47,2SV 
47/50V 
100/25V 
100/50V 
220/25V 
220 /50V 
470/25V 
IOOO/16V 
2200/ 16V 


+ 20% DIPPED TANTALUMS (SOLID) CAPACITORS 

28 .23 17 1.5/35V 30 26 

28 .23 .17 2.2/25 V 31 .27 

28 .23 17 3.3/25V 31 .27 

28 .23 1 7 4. 7 '25V 32 28 

28 . 23 17 6.8/25V 36 .31 

28 23 17 10/25V 40 35 

28 . 23 17 15/25V 63 .50 

MINIATURE ALUMINUM ELECTROLYTIC CAPACITORS 


15 13 


10 


70 62 .55 


47/25V 
47,50V 
1 0'16V 
1 0,25V 
1.0/ 50V 
4.7,16V 
4 7/25V 
4 7/50V 
10/16V 
10/25V 
10/50V 
47/50V 
100/16V 
100,25V 
100,50V 
220,16V 
470/25V 


Radial Lead 

15 13 



tS Reader Service — see page 147 


135 





COMPUTER INTERFACES & PERIPHERALS 

For free catalog including parts lists and schematics, send a self-addressed stamped envelope. 


APPLE II SERIAL I/O 
INTERFACE * 

Part no. 2 

Baud rate is continuously adjustable 
from 0 to 30,000 • Plugs into any periph- 
eral connector • Low current drain. RS- 
232 input and output • On board switch 
selectable 5 to 8 data bits, 1 or 2 stop 
bits, and parity or no parity either odd or 
even • Jumper selectable address • 

SOFTWARE • Input and Output routine 
from monitor or BASIC to teletype or other serial printer. 
• Program for using an Apple II for a video or an intelli- 
gent terminal. Also can output in correspondence code 
to interface with some selectrics. Board only — $15.00; 
with parts — $42.00; assembled and tested — $62.00. 



MODEM 


Part no. 109 

• Type 103 • Full or half 
duplex • Works up to 300 
baud • Originate or Ans- 
wer • No coils, only low 
cost components • TTL 
input and output-serial • 

Connect 8 ohm speaker 
and crystal mic. directly to board • Uses XR FSK 
demodulator • Requires +5 volts • Board $7.60; 
with parts $27.50 



DC POWER SUPPLY * 


Part no. 6085 

• Board supplies a regulated +5 volts 
at 3 amps., +12, -12, and -5 volts at 
1 amp. • Power required is 8 volts AC 
at 3 amps., and 24 volts AC C.T. at 1 .5 
amps. • Board only $12.50; with 
parts excluding transformers $42.50 



TAPE INTERFACE * 

Part no. Ill 

• Play and record Kansas 
City Standard tapes • 

Converts a low cost tape 
recorder to a digital re- 
corder • Works up to 1 200 
baud • Digital in and out 
are TTL-serial • Output of 
board connects to mic. in 
of recorder • Earphone of 
recorder connects to input on board • No coils • 
Requires +5 volts, low power drain • Board $7.60; 
with parts $27.50 



T.V. TYPEWRITER 


Part no. 106 

• Stand alone TVT 

• 32 char/ line, 16 
lines, modifications 
for 64 char/ line in- 
cluded • Parallel 
ASCII (TTL) input • 

Video output • IK 
on board memory • 

Output for compu- 
ter controlled cur- 
ser • Auto scroll • 

Non-destructive curser • Curser inputs: up, down, left, 
right, home, EOL, EOS • Scroll up, down • Requires +5 
volts at 1.5 amps, and -12 volts at 30 mA • All 7400, TTL 
chips • Char. gen. 2513 • Upper case only • Board only 
$39.00; with parts $145.00 



TIDMA 



Part no. 112 

• Tape Interface Direct Memory Access • Record 
and play programs without bootstrap loader (no 
prom) has FSK encoder/decoder for direct con- 
nections to low cost recorder at 1200 baud rate, 
and direct connections for inputs and outputs to a 
digital recorder at any baud rate. • S-1 00 bus com- 
patible • Board only $35.00; with parts $110.00 


UART & BAUD RATE 
GENERATOR* 

Part no. 101 

• Converts serial to parallel 
and parallel to serial • Low 
cost on board baud rate 
generator • Baud rates: 110, 

150, 300, 600, 1200, and 
2400 • Low power drain +5 
volts and -12 volts required 

• TTL compatible • All characters contain a start bit, 5 to 
8 data bits, 1 or 2 stop bits, and either odd or even parity. 

• All connections go to a 44 pin gold plated edge connec- 
tor • Board only $12.00; with parts $35.00 with connector 
add $3.00 



8K STATIC 
RAM 



Part no. 300 

• 8K Altair bus memory • 

Uses 2102 Static memory chips • Mem- 
ory protect • Gold contacts • Wait states • On 
board regulator • S-1 00 bus compatible • Vector 
input option • TRI state buffered • Board only 
$22.50; with parts $160.00 


RF MODULATOR* 


Part no. 107 

• Converts video to AM modu- 
lated RF, Channels 2 or 3. So 
powerful almost no tuning is re- 
quired. On board regulated 
power supply makes this ex- 
tremely stable. Rated very 
highly in Doctor Dobbs’ Journal. Recommender 
by Apple. • Power required is 12 volts AC C.T., o 
+5 volts DC • Board $7.60; with parts $13.50 



RS 232/TTY 
INTERFACE 


Part no. 600 

• Converts RS-232 to 20mA 
current loop, and 20mA current 
loop to RS-232 • Two separate 
circuits * Requires +12 and -12 
volts • Board only $4.50, with 
parts $7.00 



PART fi/C 400 


RS 232/TTL* 
INTERFACE 



Part no. 232 

• Converts TTL to RS-232, 
and converts RS-232 to 
TTL • Two separate circuits 

• Requires -12 and +12 volts 

• All connections go to a 10 pin gold plated edg 
connector • Board only $4.50; with parts $7.0 
with connector add $2.00 


----- 


ELECTRONIC SYSTEMS Dept. KB, P.O. Box 21638, San Jose, CA. USA 95151 


To Order: 


Mention part number and description. For parts kits add "A’' to part number. In USA, shipping paid for orders accompanied by check, money order, 01 
Ma iter Charge, BankAmericard„or VISA number, expiration date and signature. Shipping charges added to C.O.D. orders. California residents add 6.5% 
for • ax. Outside USA add 1 0% for air mail postage, no C.O.D. s. Checks and money orders must be payable in US dollars. Parts kits include sockets for al 
ICs components, and circuit board. Documentation is included with all products. All items are in stock, and will be shipped the day order is received vis 
first class mail. Prices are in US dollars. No open accounts. To eliminate tariff in Canada boxes are marked "Computer Parts.” Dealer inquiries invited 
24 Hour Order Line: (408) 226-4064 * Circuits designed by John Bell 



Visit our new retail location! Visit our new retail location! 


Visit our new retail location! 


BRAND 

new 


COMPUTER POWER SUPPLY 


Output Specifications 

under continuous current loads 

+ 5 Volts @17 Amps ± 2%, 50 mv ripple 
& noise maximum* 

• 5 Volts @ 1.25 Amps * 5V», 50 mv ripple & .ioise maximum 

+ 12 Volts @ 3 Amps ± 3%. 150 mv ripple & 
noise maximum 

• 12 Volts ® 2.75 Amps ± 3%, 150 mv ripple & noise maximum 

+ 24 Volts @ 3.5 Amps ± 5%, 150 mv ripple & 
noise maximum 

* + 5 Volt supply has remote sensing and overvoltage 
protection 


ONLY S 129 95 * 

•price includes UPS delivery in the continental US. 

Perfect for Computer Systems with Discs. 

Great for a Bench Supply. 


Input 


1 15V AC or 230 VAC. 4843 Hz. complete with standard 1 15V AC 
3 wire line cord. 

We made a fantastic buy 
on these BRAND NEW 
Tele-Dynamic power sup- 
plies. They are shipped to 
you in the original factory 
cartons. Take advantage 


of this great offer and pay 
only a fraction of a large 
computer manufacturer’s 
acquisition cost. Supply is 
limited, we suggest you 
phone your order in. 


CONTINENTAL SPECIALTIES CORPORATION 


LOGIC PROBES 

CSC logic probes are the ultimate tool for breadboard design and testing. 
These hand held units provide an instant overview of circuit conditions. Simple 
to use; just clip power leads to circuit's power supply, set logic family switch to 
TTL/DTL or CMOS/HTL. Touch probe to test node. Trace logic levels and 
pulses through digital circuits. Even stretch and latch for easy pulse detection. 
Instant recognition of high, low or invalid levels, open circuits and nodes. Sim- 
ple. dual level detector LEDs tell it quickly, correctly. HI (Logic "1"); LO (Logic 
"0"l. Also incorporates blinking pulse detector, e.g.. HI and LO LEDs blink on 
or off. tracking "1" or "0" states at square wave frequencies up to 1.5 MHz. 
Pulse LED blinks on for ‘/> second during pulse transition. Choice of three 
models to meet individual requirements: budget, project and speed of logic cir- 
cuits. 

MODEL LP-1 

Hand held logic probe provides instant reading of logic levels for TTL. DTL. 
HTL or CMOS. Input Impedance: 100,000 ohms. Minimum Detectable Pulse: 50 
ns. Maximum Input Signal [Frequency): 10 MHz. Pulse Detector ILEDI: High 
speed train or single event. Pulse Memory: Pulse or level transition detected 
and stored. 

CSC Model I P I Logic Probe- Net Each $44.95 


Logic Probes and Digital Pulsers 


MODEL LP 2 

Economy version of Model LP-1. Safer than a voltmeter. More accurate than a 
scope. Input Impedance: 300.000 ohms. Minimum Detectable Pulse: 300 ns. 
Maximum Input Signal (Frequency): 1.5 MHz. Pulse Detector (LED): High 
speed train or single event. Pulse Memory: None. 

CSC Model LP-2 Logic Probe - Net Each $24.95 

MODEL LP-3 

High speed logic probe. Captures pulses as short as 10 ns. Input Impedance: 
500.000 ohms Minimum Detectable Pulse: 10 ns. Maximum Input Signal (Fre- 
quency): 50 MHz Pulse Detector (LED): High speed train or single event. 
Pulse Memory: Pulse or level transition detected and stored. 

CSC Model LP 3 Logic Probe -Net Each $69.95 


DIGITAL PULSER 

The ultimate in speed and ease of operation. Simply connect clip leads to 
positive and negative power, then touch DP -l's probe to a circuit node: 
automatic polarity sensor detects circuit's high or low condition. Depress the 
pushbutton and trigger an opposite polarity pulse into the circuit. Fast 
troubleshooting includes injecting signals at key points in TTL. DTL, CMOS or 
other popular circuits. Test with single pulse or 100 pulses per second via built 
in dual control push button: button selects single shot or continuous modes. 
LED indicator monitors operating modes by flashing once for single pulse or 
continuously for a pulse train. Completely automatic, pencil-size lab/field pulse 
generator for any family of digital circuits. Output: Tri state. Polarity: Pulse 
sensing auto-polarity. Sync and Source: 100 mA Pulse Train: 100 pps. LED In- 
dicator: Flashes for single pulse: stays lit for pulse train. 

CSC Model DP I Digital Pulser - Net Each $74.95 


Digital 1C Testers and 

COUNTER 


b 




'Lit 


LOGIC MONITOR I 

Trace signals through all types of digital circuits. Unit clips over any DIP IC i . 
to 16 pins. Each of its 16 contacts connects to a single bit level detector that 
drives a high intensity, numbered LED readout activated when the applied 
voltage exceeds a fixed 2 V threshold. Logic “1" turns LED on; logic “0" keeps 
LED off. A power seeking gate network automatically locates supply leads and 
feeds them to the LM l's internal circuitry. Saves minutes, even hours in 
design, troubleshooting, debugging of equipment. Voltage Threshold: 2 V ± 
0.2 V. Input Impedance: 100.000 ohms. Input Voltage Range: 4 15 V max. across 
any two or more inputs. Current Drain: 200 mA at 10 V. Size: 4" I. x 2" w. x 
1.75" d. when open. Weight: 3 ozs. 

CSC Model LM-1 Logic Monitor- Complete. 

$59.95 

LOGIC MONITOR 2 

Provides greater versatility and precision in testing all types of digital circuits. 
The fully isolated power supply and selectable trigger threshold let you match 
the precise characteristics of the logic family under test, permitting more ac- 
curate measurements. The connector'displav unit clips over any DIP IC up to 
16 pins. The power supply module contains the precision reference power sup 
ply and logic family selector switch. Operation is simple. Set the threshold 
switch to the proper logic family. Connect back clip lead to circuit ground. For 
CMOS circuitry, the red clip is connected to circuit positive or Vcc. The clip 
module is then clipped over the IC and the LED display instantly gives the 
logic stales of all pins. Logic Thresholds: CMOS. 70% of circuit Vcc: HTL.. 7.5 
V; TTL. 2.4 V: DTL. 1.6 V'; RTL, 1.2 V. Maximum Visible Input Frequency: 30 
KHz at 50% duty cycle. Size: Test Clip. 4” 1. x 2" w. x 1.75" d. when open; 
Power Module. 6" w. x 5.63" d. x 3" h. max. Total Weight: 20 ozs. Power Re- 
quired: 1 17 VAC. 50/60 Hz. 10 W; also available for 220 VAC. 50. 60 Hz at slight 
ly higher price. 

CSC Model LM-2 Logic Monitor -Complete. 

$129.95 


ACE • All- for fast, solderless, 
Circuit plug-in circuit building 
Evaluator and testing 

Just plug in any components with leads to .032" dla Inter- 
connect with solid wire up to 20 ga. Assembled models too! i 


ZOO K (Ml 728 8 (161) 2 2 

208 lassem ) 872 8(16 S) 8 2 

201-* (kit) 1032 12 (14 s) 2 2 

212 (as«m ) 1224 12(14 $) 8 2 

218 (assent) 1760 18(14 $) 10 2 

227 (assent) 7712 27 (14 $) 28 4 

236 lassem ) 3648 36|14 $) 36 4 

IC TEST CLIPS " 
TC-14 3 in. $4.50 
TC-16 3 in. $4.75, 

TC-16 fits 
14 & 16 
Pin Dipso 


Model 

236 




MAX 100 PORTABLE FREQUENCY COUNTER 

MAX-100 is a portable, high precision frequency counter that sets new stan- 
dards in performance and value. In a compact, portable case, it gives you con- 
tinuous readings from 20 Hz to a guaranteed 100 MHz. with 8 digit accuracy. 
Fast readings with 1/6 sec. update and 1-sec. sampling rate. Precise readings, 
derived from a crystal-controlled lime base with 3 ppm accuracy. High 
sensitivity readings from signals as low as 30 mV. with diode overload protec 
tion up to 200 V peaks. Input signals over 100 MHz automatically flash the most 
significant digit, and to indicate low-battery condition and extend battery life, 
the entire display flashes at 1 kHz. 

SPECIFICATIONS 

Frequency Range: 20 Hz to 100 MHz guaranteed: 110 MHz typical. Gate Time: 
1 sec. Resolution: 1 Hz. Accuracy: * 1 count + time base error. Input Im 
pedance: 1 megohm shunted by 56 pF. Coupling: AC. Sine Wave Sensitivity: 30 
mV RMS at 50 MHz. Internal Time Base Frequency: 3.579545 MHz crystal 
oscillator. 

Stability: t 3 ppm at 25° C. Temperature Stability: Better than 0.2 ppm °C. 
0-50° C. Max. Aging: 10 ppm year. Display: Eight 0.6" LED digits. Lead-Zero 
Blanking: Decimal point appears between 6th and 7th digit when input exceeds 
1 MHz. Overflow: With signals over 99.999.999 Hz. most significant (left hand) 
digit flashes, allowing readings in excess of 100 MHz. Display Update: 1/6-sec. 
plus 1 sec. gate time. Low Battery Indicator: When battery supply falls below 
6.6 VDC. all digits flash at 1 Hz. Power Required: Internal. 6 "A A" cells: exter 
nal, 110 or 220 VAC charger eliminator, auto cigarette lighter adapter or 7.2 10 
VDC external supply. Battery Charging: 12-14 hrs. Size: 1.75" h. x 5.63" w. x 
7.75" d. Weight: Less than 1.5 lbs. with batteries. 

CSC Model MAX-100 Frequency Counter -Net Each $134.95 

MAX-100 ACCESSORIES 

Model 100-CLA - Mobile charger eliminator. Net Each 
Model 100-CA1 - 110 VAC charger eliminator. Net Each 
Model 100-CA2 - 220 VAC charger eliminator. Net Each 
Model 100-IPC - Input cable with clip leads. Net Each 
Model 100 LLC- Low loss tap-off 
Model 100-MW’A — Mini-whip antenna 
Model 100-CC- Carry case 


$ 3.95 
9.95 

9.95 

5.95 
14.95 

3.95 

9.95 
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DIP JUMPERS 


ap| 


FLAT RIBBON CABLE 
ASSEMBLIES WITH DIP CONNECTORS 

• Available with 14, 16. 24 and 40 contacts. 

• Mate with standard IC sockets. 

• Fully assembled and tested. 

• Integral molded-on strain relief. 

• Line-by-line probeability. • 




V 




DOUBLE ENDED 
DIP JUMPERS 


MATERIALS 

DIELECTRIC UL recognized glass-filled polyester 
CONTACTS: Non-corrosive copper alloy 770. 

CABLE: All cable conductors are # 28 AWG 
snanded 7/36 tin-coated copper with vinyl insula- 
tion AH cable is grooved top and bottom for easy 
tear down. 

A P DIP Jumpers are the low-cost, high- 
quality solution for jumpering within a PC 
board; interconnecting between PC boards, 
backplanes and motherboards; interfacing In- 
put/Output signals; and more. 

All assemblies use rainbow cable. Stan- 
dard lengths are 6, 12, 18, 24 and 36 inches. 

y- Arrow Oonotos *in No 1. 


\ 


4-9/16 « 7 
6 1/2x7 1/8 
8 x 9-1/4 

10 1/4x91/4 


iS P21 


SINGLE-ENDED 
DIP JUMPERS 


ONE 


No. 

Contact* 

Length 

6" 

Length 

12" 

Length 

18" 

Length 

24" 

Length f— ■ 

36 " 1 ~ 

14 

924106 6 R 
$2.41 

924106-12 R 
$261 

924106 18-R 
$282 

92410624-R 

$3.02 

924106-36 R 
$343 

No. 

Contacts 

Length 

36 

16 

924116 6 R 
$265 

924116 12 R 
$2 88 

9241 16- 18-R 
$3.11 

924116 24 R 
$3 34 

924116 36-R 
$380 

14 

924102-36 R 
$2 33 

24 

924126 6 R 
$4 15 

924126 12 R 
$4 50 

924126 18 R 
$4.85 

924126 24-R 
$520 

924 126- 36-R 
$590 

16 

924112 36 R 
$2 59 

40 

924136 6 R 
$693 

924136 12 R 
$7.52 

924136 18-R 
$8.11 

924136 24-R 
$870 

924136 36-R 
$988 

24 

924122 36 R 
$4.00 

ELECTRONICS © 


40 

924132 36 R 
$671 


SALE 

PRIORITY i 

16723K Poscoe Blvd. Sepulveda, CA 91343 

Terms VISA MC. BAC. check. Money Order. C 0 0 . U S Funds Only UA residents add 6% sales tax Mini- 
mum order $10 00 Orders less than $75 00 include 10% shipping and handling, excess refunded. Just in case 
please include your phone no Good thru 1978 





Send for our latest brochure 


phone orders welcome (213) 893-8202 


OEM and Institutional iqouiries invited 


Visit our new retail location! 


Visit our new retail location! Visi + our new retail location! 




Real -State- of -the -Art 

V* TWO NEW AC# DC# BATTERY PORTABLE COUNTERS 


OPT0-8000 .1 A 1 0Hz to 600 MHz - FREQUENCY COUNTER 

• Precision TCXO time base 0.1 PPM Stability 17-40°C 

• Super Sensitivity with preamps in both Hl-Z & 50 Ohm inputs 
<10mV to 50MHz, 25 mV @ 150 MHz<50mV to 600MHz 

• Auto Decimal Point • Aluminum Case • Socketed IC’s 

• Three position attenuator: XI, X10, X100 (avoids false 


counting) 

#OPTO-8000.1 A Factory Assembled $329.95 

#OPTO-8000.1 AK Kit Form $279.95 

#NI-CAD-80 NI-CAD Battery Pack $ 19.95 


QPTO-7000 10 Hz to 600 MHz MINIATURE COUNTER 


ACCESSORIES 

PROBES: 


#P-1 00 50 Ohm, IX $1 3.95 

#P-101 Lo-Pass 16.95 

#P-102 Hl-Z, 2X 16.95 


# AP- 801 5 UHF Counter Preamp 20 MHz to 
600 MHz 15-50 DB Gain 
(Not Shown) . . $49.95/Kit $39.95 

#D-450 Antenna 

Rubber Duck RF Pick-up 450 MHz . . . $12.50 

#D-1 46 Same as above 


• XTAL (TCXO) Time Base ±.08PPM/°C 1 46.5MHz $1 2.50 

• Aluminum Case • Hl-Z & 50 Ohm inputs #RA-BNC Right-Angle BNC Adapterfor 

• 1 Sec. & 1/10 Sec. Gate times • Auto Dec. Pt. above Antenna 2.95 


• Built-in Prescaler and Preamps Standard 



#OPTO-7000 Factory Assembled - 1 Year-Guar . . $139.95 


#OPTO-7000K Kit Form 99.95 

#AC-70 AC Power Pack 4.95 

#NI-CAD-70 NI-CAD Battery Pack 19.95 

#TCXO-70 Precision TCXO Time Base 

<0.1 PPM, 17-40°C 79.95 


OPTOELECTRONICS, INC. 


ORDER FACTORY DIRECT — PHONE OR MAIL 


TERMS: Orders to U.S. and Canada, add 5% to maximum of $10.00 per order 
for shipping, handling and insurance. To all other countries, add 10% of total or- 
der. Florida residents add 4% state tax. C.O.D. fee: $1.00. Personal checks must 
clear before merchandise is shipped. 


5821 NE 14 Avenue 

Ft. Lauderdale, FL 33334 

Phones: (305) 771-2050 771-2051 

Phone orders accepted 









10” I/O” 
REELS 1/ 0 

Computer 
TAPE! 

We have a limited number of 
U»V reels of %” computer tape 
These were used by a large 
computer manufacturer to test 
his tape drives. About half of 
what we have have been used 
once, and half are unused. 
These were all certified tapes. 
They average in length about 
3300 feet Ideal for loading your 
own cassettes with high quality 

between new and used tape 

#5607 F 


2/1100 



avgat 

CRysrJi* 

SOCKETS 

25C s j^ r *i 

ea. 


Hc “SSORF 

-- < L 1 * /u Jeflo n P OMs j 


PRECISION 
CRYSTAL 
OSCILLATOR 


i for $28. 

iVENAIRE _ , 

Your computer is only as good 
L Us Clock. Delta lias Seen 
fortunate in acquiring a lot ol 
OVENAIRE precision crystal 
oscillators, Model OSC 67-1 1 A 
3. Output freq. is 3 840 MHz. 
The frequency readily divides 

into many useable frequenoes 

with the use of standard 
SN7400 series ICs. Among the 
manv frequencies are 640 *vHz, 
fin KHz 32 KHz, 20 KHz, 10 

KHz 6 KHz, 1 KHz. 600 Hz, 100 

Hz, 60 Hz, 50 Hz, & many more. 
We provide data showing the 
Ics needed to get these 
frequencies. The oSC ?!]? t ° r o j® 
precise to 2 parts per million & as 
adjustable to even greater 
precision. Ideal for computers 
freq. standards, clocks, etc. This 
oscillator is a current 
production item, & the one piece 
price at the factory is $134.50 
' " 00-lot, $49.80 ez.) so our price 
• $14.95 each is a fantastic 
argain 1% x 2**". PC mount 
oltages required are 5 VDC_ & 
2 VDC. Output is TTL 
ompatible 5 VDC. #5 592F 


mp ONLY AT DEIaTA 
Burglar ALARM 


uL ha ^ q “j^ i". i " V , entory of AMPEX 1,0 mil recording 


$1.75 (4 for $6) 


| MOTION DETECTOR 

When there is a new development in electronics, it takes some 
time before that development is available to hobbyists and 
experimenters, especially at surplus prices. This time we have 
reversed the trend, and announce a DELTA EXCLUSIVE, the 
DELTA MOTION DETECTOR. This device detects any motion 
or movement for a minimum distance of 8-ft. The secret is in the 
ultra-complex custom LSI chip, which combines the latest in 
linear & digital circuitry. The device is completely self- 
contained, in a case 6x3x2 V l", and operates from four “AA” 
NiCad batteries. Nothing else is needed, for the device to perform 
its basic function, motion detection. When motion or movement 
is detected, a “whoop” alarm is sounded. The MOTION 
DETECTOR is designed to provide either an audible or silent 
alarm. The silent alarm is controlled by a timer, which delays 
the alarm up to 30 seconds. The silent alarm activates a relay, 
whose contacts are brought out to plug, and will activate ANY 
device, such as siren, horn, tap e recorder, telephone di aler, etc. 

50-0-50 MICRt^AM^DC 

READING 
METER 


The Motion Detector works on a CHANGE OF LIGHT. Any 
change of +5% or more, triggers the detector. Works within a 
range of 0.1 candlepower (almost dark), to 100 candlepower, 
(quite brite), a range of 1000 to 1. NO external light source is 
needed. 

When left in a darkened or semi-darkened room, the Motion 
Detector acts as a fantastic FIRE ALARM. The light from a 
single match, anywhere in the room, triggers the alarm, so that 
the device becomes an intrusion alarm and fire alarm, all in one. 

Delta No. Description Sale 

□ 561 IF Complete motion detector kit (less 

batteries $24.50 

□ 1072 F Motion Detector Chip only, with data 8.95 

□ 561 1 F P.C. boards, set of 2 6.50 

□ 5288 F M AA” NiCad Batteries, set of 4 4.50 

□ 5636 F Battery charger for above 5.95 

□ 5635F Completely assembled kit, w/batteries & 

charger 69.50 


■ a -r: 






2 tor S* 5 ' 

,12.95 


tBCh^ 


120 DB, (4) 10’ to 10* Gain. Meter 
has a P la8 | lc c . caS SJi h x 

removable scale. Sr/^. 4 A hx 

5 W x 2% d. #5422 r 


i A fortunate purchase enables us 
1 to offer the best of both worlds. 
| We have heen asked for 
> miniature thumbwheel switch- 
’ es & BCD switches. The BCD 
[ switch we are offering is both. 
) The two side-by-side switches 
[ measure 1% x % x%”, and 0.F’ 

E ins for mounting either in P.C. 
oard or Molex terminal. With 
! data. 


DUAL BINARY 
ENCODED 
THUMBWHEEL! 
SWITCH 


|£;?.£! or,zo n line 

jTAUT BAND METER 

'■ 2Sc«I<w 20 -TlOO 


Q-TECH MINIATURE CRYSTAL CONTROLLED 


CLOCK OSCILLATORS 

2 FOR $22. 

$ 11.95 

\ Complete crystal oscillator, fits 
in standard 14 pin DIP socket, 
TT1 compatible, and will drive 
10 TTL loads Crystal tolerance 
is .0005%. 



11.059 MHz 

Output “high” is 2.8 volts min. 
Output is 0.4 max. Vccis5volts. 
An unusual state of the art 
device, to provide you 
computer with a stable, reliable 
clock source. This oscillator 
sells for $52.00 in 1 piece lots. 
Operating frequency is 11,059 
MHz. #1048F 



TYPES MARKED (*) 


2/7 

.00 $4.95 ea. 2/9.00 

Delta 

Freq. 

Case 

1098F 

72 Khz. 

- 

1013F 

116 Khz. 

HC-6/u 

1016F 

158„4 Khz. 

HC-6/u 

1026F 

290Khz 

- 

1018F 

500Khz. 

HC-6/u 

1014F 

667 Khz. 

HC-6/u 

1052F 

1,536 Mhz. 

HC-6/u 

1053F 

1728 Khz. 

HC-6/u 

1099F 

2,02752 Mhz 

- 

1015F 

3.5 Mhz. 

VM-6 

1012F 

3.8 Mhz. 

VM-6 

1011F 

4.0 Mhz.* 

HC-6/u 

1008F 

5.0 Mhz.* 

HC-6/u 


High Stability 
Crystal Oscillator’ 



VIDEO 

CUBE 

TV 

INTER 

FACE 




4.9152 MHz 


$13. 


2 for $26. 

1.95 

VECTRON ’ CRYSTAL OS- 
CILLATOR Model CO-231T, 
complete crystal oscillator 
module, with tuning option, for 
accuracy of .0001% 

Crystal frequency is 4.9152, 
which divides easily into many 
frequencies, including 100Hz, 
60 Hz, 50Hz, and 1 Hz. We 
provide data showing the ICs to 
use to get these frequencies. 
Current factory price of this 
module is $75.00 plus $10.00 for 
the tuning option. TTL 
compatible. Vcc 5 volts. 1%” x 
1K”#5581F 


The VIDEOCUBE is an RF Oscillator/Modulator, which can 
take as its input a composite video signal, such as the output of a 
TV game, video camera, or video output of a micro or mini 
computer, and present it to the atenna terminals of a 
conventional b & w or color TV set, and displaying the 
information as if it was a monitor. 

The VIDEOCUBE comes with a 300 ohm output and a selector 
switch for switching between TV and Videocube. Videocube: 5 to 
12 VDC and draws about 10 mils. Meets all FCC requirements 
for this type of device, and is so certified. 


“Complete kit” contains all parts necessary to make an 
operating Videocube, which includes the p.c. board, the shield, 
the special switch, special capacitors, coils and balun 


transformer, plus ail resistors, capacitors and diodes. The 
“partial kit” contains all the hard-to get parts, and you use your 


own resistors, capacitors & diodes, the kit comes with complete 
instructions, circuit diagram and assembly drawings, plus a 
reprint of the article by GLEN DASH, entitles, “THE 
VERSATILE VIDEOCUBE”, appearing in Aug. Radio 
Electronics. 

□ 5500F Complete Kit of Part* $13.95 (2 for $26) 

□ 5500FP Partial Kit of parts $11.95 (2 for $22) 


When in our area, North- 
eastern Massachusetts or 
Southern New Hampshire, 
visit our new showroom, 
loaded with many desirable 
items that never get in the 
catalog or ads, due to a 
limited quantity. 


Enclose sufficient 
postage. 

Excess refunded. 


ATLANTA, GEORGIA 

DELTA ELECTRONIC HOBBIES 

5151 BUFORD HWY, DORAVILLE, ATLANTA, GA. 





CD 





Send for now catalog 19 — 
120 pages of computer & 
electronic bargains... the 
best In the world! 

TELEPHONE 

a £ e 7 a 388-4705 


ELECTRONICS 


P.O. BOX 2, DEPT. 12 F 
7 OAKLAND ST., 
AMESBURY, MASS. 

01913 »>D13 


Reader Service— see page 147 
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CHRIST MAS /H ANU KKAH SPECIALS 


SYM-1, 6502-Based Microcomputer 

# FULLY-ASSEMBLED AND COMPLETELY INTEGRATED SYSTEM that's 
ready-to-use 

# ALL LSI ICS ARE IN SOCKETS 

28 DOUBLE-FUNCTION KEYPAD INCLUDING UP TO 24 "SPECIAL" 
FUNCTIONS 

# EASY-TO-VIEW 6-DIGIT HEX LED DISPLAY 

# KIM-1* HARDWARE COMPATIBILITY 

The powerful 6502 8-Bit MICROPROCESSOR whose advanced 
architectural features have made it one of the largest selling 
"micros" on the market today. 

# THREE ON-BOARD PROGRAMMABLE INTERVAL TIMERS available 
to the user, expandable to five on-board. 

# 4K BYTE ROM RESIDENT MONITOR and Operating Programs. 

# Single 5 Volt power supply is all that is required. 

# IK BYTES OF 2114 STATIC RAM onboard with sockets provided for 
immediate expansion to 4K bytes onboard, with total memory ex- 
pansion to 65, 536 bytes 

# USER PROM/ROM: The system is equipped with 3 PROM/ROM ex- 
pansion sockets for 2316/2332 ROMs or 2716 EPROMs 

# ENHANCED SOFTWARE with simplified user interface 

# STANDARD INTERFACES INCLUDE: 

— Audio Cassette Recorder Interface with Remote Control (Two 
modes: 135 Baud KIM-1* compatible, Hi-Speed 1500 Baud) 

— Full duplex 20mA Teletype Interface 
— System Expansion Bus Interface 
— TV Controller Board Interface 
— CRT Compatible Interface (RS-232) 

# APPLICATION PORT: 15 Bi-directional TTL lines for user applications 
with expansion capability for added lines 

# EXPANSION PORT FOR ADD-ON MODULES (51 I/O Lines included 
in the basic system) 

# SEPARATE POWER SUPPLY connector for easy disconnect of the d-c 
power 

# AUDIBLE RESPONSE KEYPAD 


*KIM is a product of MOS Technology 



Synertek has enhanced KIM-1* software as well as the hardware. 
The software has simplified the user interface. The basic SYM-1 system is 
programmed in machine language. Monitor status is easily accessible, 
and the monitor gives the keypad user the same full functional capabili- 
ty of the TTY user. The SYM-1 has everything the KIM-1* has to offer, 
plus so much more that we cannot begin to tell you here. So, if you want 
to know more, the SYM-1 User Manual is available, separately. 


SYM-1 Complete w/manuals $269.00 

SYM-1 User Manual Only 7.00 

SYM-1 Expansion Kit 75.00 

Expansion includes 3K of 21 14 RAM chips and 1-6522 I/O chip. 

SYM-1 Manuals: The well organized documentation package is com- 
plete and easy-to-understand 

SYM-1 CAN GROW AS YOU GROW. Its the system to BUILD-ON. Ex- 
pansion features that are soon to be offered: 

8K Basic ROM $159.00 

TV Interface Board $349.00 


SPECIALS — Good November 1978 to January 1979 ONLY 


No. 1 The Huddle No. 3 The Second-half 


SYM-1 Microcomputer 

$269.00 

VAK-1 Motherboard 

$129.00 

VCP-1 Power Supply 

41.50 

VAK-4 16K RAM Board 

379.00 

List 

$310.50 

VAK-EPS Power Supply 

125.00 

Special 

$295.00 

List 

$633.00 



Special 

$599.00 

No. 2 The 

Line-up 



SYM-1 Microcomputer 

$269.00 



VAK-1 Motherboard 

129.00 



VAK-EPS Power Supply 

125.00 

No. 4 The Whole Game 

List 

$523.00 



Special 

$495.00 

SYM-1 Microcomputer 

$269.00 

SYM-1 Expansion Kit 

75.00 

MERRY CHRISTMAS 

VAK-1 Motherboard 
VAK-4 16K RAM Board 

129.00 

379.00 

HAPPY HANUKKAH 

VAK-EPS Power Supply 

125.00 



List 

$977.00 

AND HAPPY NEW YEAR 

Super Special 

$899.00 
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QUALITY EXPANSION BOARDS DESIGNED 
SPECIFICALLY FOR KIM-1, SYM-1, & AIM 65 

These boards are set up for use with a regulated power supply such as the one below, but, provisions have been made so that you can 
add onboard regulators for use with an unregulated power supply. But, because of unreliability, we do not recommend the use of onboard 
regulators. All I .C/s are socketed for ease of maintenance. All boards carry full 90-day warranty. 

All products that we manufacture are designed to meet or exceed industrial standards. All components are first quality and meet full 
manufacturer's specifications. All this and an extended burn-in is done to reduce the normal percentage of field failures by up to 75%. To 
you, this means the chance of inconvenience and lost time due to a failure is very rare; but, if it should happen, we guarantee a turn-around 
time of less than forty-eight hours for repair. 

Our money-back guarantee: If, for any reason you wish to return any board that you have purchased directly from us within ten (10) 
days after receipt, complete, in original condition, and in original shipping carton; we will give you a complete credit or refund less a 
$10.00 restocking charge per board. 


VAK-1 8-SLOT MOTHERBOARD 

This motherboard uses the KIM-4* bus structure. It provides 
eight (8) expansion board sockets with rigid card cage. Separate 
jacks for audio cassette, TTY and power supply are provided. 
Fully buffered bus. 

VAK-1 Motherboard $129.00 

VAK-2/4 16K STATIC RAM BOARD 

This board using 2114 Rams is configured in two (2) separate- 
ly addressable 8K blocks with individual write-protect switches. 

VAK-2 16K RAM Board with only $239.00 
8K of RAM ( Vi populated) 

VAK-3 Complete set of chips to $1 75.00 

expand above board to 16K 

VAK-4 Fully populated 16K RAM $379,00 


*KIM is a product of MOS Technology 


VAK-5 2708 EPROM PROGRAMMER 

This board requires a +5 VDC and 4- 1 2 VDC, but has a DC to 
DC multiplyer so there is no need for an additional power sup- 
ply. All software is resident in on-board ROM, and has a zero- 
insertion socket. 

VAK-5 2708 EPROM Programmer $269.00 
VAK-6 EPROM BOARD 

This board will hold 8K of 2708 or 2758, or 16K of 2716 or 
2516 EPROMs. EPROMs not included. 

VAK-6 EPROM Board $129.00 

VAK-7 COMPLETE FLOPPY-DISK SYSTEM (Feb. '79) 
VAK-8 PROTYPING BOARD 

This board allows you to create your own interfaces to plug 
into the motherboard. Etched circuitry is provided for regulators, 
address and data bus drivers,* with a large area for either wire- 
wrapped or soldered 1C circuitry. 

VAK-8 Protyping Board $49.00 


POWER SUPPLIES 

ALL POWER SUPPLIES are totally enclosed with grounded enclosures for safety, AC power cord, and carry a full 2-year warranty. 

FULL SYSTEM POWER SUPPLY 

This power supply will handle a microcomputer and up to 65K 

of our VAK-4 RAM. ADDITIONAL FEATURES ARE: Over voltage 
Protection on 5 volts, fused, AC on/off switch. Equivalent to units 
selling for $225.00 or more. 

Provides -f 5 VDC @ 10 Amps & +12 VDC @ 1 Amp 

VAK-EPS Power Supply $125.00 VCP-1 Power Supply $41.50 


KIM-1 * Custom P.S. provides 5 VDC @ 1.2 Amps 
and +12 VDC @ .1 Amps 

KCP-1 Power Supply $41.50 


SYM-1 Custom P.S. provides 5 VDC @ 1.4 Amps 



ENTERPRISES 

INCORPORATED ^R20 


2967 W. Fairmount Avenue 
Phoenix AZ. 85017 
(602)265-7564 



Enclosed: □ check □ M.O. Charge: □ VISA □ Master Charge All Items Shipped Prepaid Ups 
Card # Interbank # 


Expiration date: 


.Signature: 


QTY 

ITEM 

PRICE 


QTY 

ITEM 

PRICE 

K 

SUB TOTAL 



SUB TOTAL 



ALL INTERNATIONAL ORDERS 
SHIPPED FREIGHT CHARGES ADDITIONAL. 

NAME: 


TOTAL AMOUNTS . 
AZ. RESIDENT MUST ADD SALES TAX$ . 

TOTAL AMOUNT OF ORDERS. 


ADDRESS: 

CITY: STATE: ZIP: 


Reader Service — see page 147 
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WH O'S BEHIN D 1HE 

( kilobaud] ? 


This pretty lady hails from Fullerton, 
California, and brightens up any show 
that she attends* She offers S' 100 prod- 
ucts to the industry ... at the lowest 
prices. If you spent any time at PCC78 in 
Philadelphia, then you couldn’t have 
missed our mystery lady. 


MST /MONIH’S /MYSTERY RE4DER 

If you guessed Ron Troxell, of Microsette Co., then 
you go to the head of the class. Ron and his associate 
produce short length cassettes for home and hobby 
computers, and provide duplication services for PET 
and TRS-80 programs. 

Subscribe Today! 

For Instant Subscriptions Call Our Toll Free Number 

1 (800) 258-5473 
Have your credit card handy! 

-Kilobaud • Peterborough NH 03458 




MOVING? 

Let us know 8 weeks in advance so that you won't miss 
a single issue of Kilobaud. 

Attach old label where indicated and print new address 
in space provided. Also include your mailing label 
whenever you write concerning your subscription. It 
helps us serve you promptly. 


□ Address change only 

□ Extend subscription 

□ Enter new subscription 

□ 1 year $18.00 


If you have no label handy , print OLD address here. | 


cq Name. 


* 


Address. 


t City. 


□ Payment enclosed 

(1 extra BONUS issue) 

□ Bill me later 


Name . 


Address. 


City. 


.Call. 


.State. 


Zip. 


print NEW address here: 


.Call. 


.State. 


Zip. 
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• HOBBY COMPUTERS ARE HERE!- 

BK7322— If you want to come up to speed 
on how computers work . . . hardware and 
software . . . this is an excellent book. It 
starts with the fundamentals and explains 
the circuits, the basics of programming, 
along with a couple of TVT construction 
projects, ASCII-Baudot, etc. This book has 
the highest recommendations as a teach- 
ing aid for newcomers. $4.95.* 

• THE NEW HOBBY COMPUTERS— 
BK7340— This book takes it from where 
“Hobby Computers Are Here!’’ leaves off, 
with chapters on Large Scale Integration, 
how to choose a microprocessor chip, an 
introduction to programming, low cost I/O 
for a computer, computer arithmetic, 
checking memory boards, a Baudot moni- 
tor/editor system, an audible logic probe 
for finding those tough problems, a ham’s 
computer, a computer QSO machine . . . 
and much, much more! $4.95* 

• INTRODUCTION TO MICROPROCES- 
SORS— BK1032— by Charles Rockwell of 
MICROLOG is an ideal reference for the 
individual desiring to understand the 
hardware aspects of microprocessor sys- 
tems. Describes the hardware details of 
computer devices in terms the beginner 
can understand, instead of treating the 
micro chip as a “black box.” Specific 
systems are not described and program- 
ming is only briefly discussed. $17.50 US 
and Canada, $20 elsewhere.* 

• BASIC NEW 2ND EDITION — BK1081 — 
by Bob Albrecht. Self-teaching guide to 
the computer language you will need to 
know for use with your microcomputer. 
This is one of the easiest ways to learn 
computer programming. $4.95.* 

• SCIENTIFIC RESEARCH INSTRU- 
MENTS’ BASIC SOFTWARE LIBRARY is a 

complete do-it-yourself kit. Written in 
everybody’s BASIC immediately execut- 
able in ANY computer with 4K, no other 
peripherals needed. Volume I contains 
business and recreational programs and 
is 300 pages. Volume II is 260 pages and 
contains math, engineering, statistics and 
plotting programs. Volume III contains 
money managing, advanced business pro- 
grams such as billing, A/R, inventory, 
payroll, etc. Volume IV contains general 
purpose programs like loans, rates, retire- 
ment, plus games: Poker, Enterprise (take 
charge while Capt. Kirk is away), Football 
and more! Volume V is filled with experi- 
menter’s programs including games, pic- 
tures and misc. problems like “logic.” Vol- 
ume I — LB1002— & Volume II — LB1003 — 
$24.95* each, Volume III — LB1004 — 
$39.95*, Volume IV— LB1005— & Volume 
V— LB1006— $9.95* each, Volume VI — 
LB1007— $49.95*, Volume VII — LB1008— 
$39.95.* 

• MICROPROCESSOR INTERFACING 
TECHNIQUES — BK1037 — by Austin 
Lesea & Rodnay Zaks will teach you how 
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to interconnect a complete system and in- 
terface it to all the usual peripherals. It 
covers hardware and software skills and 
techniques, including the use and design 
of model buses such as the IEEE 488 or 
SI 00. $9.95* 

• TTL COOKBOOK— BK1063— by Donald 
Lancaster. Explains what TTL is, how it 
works, and how to use it. Discusses prac- 
tical applications, such as a digital count- 
er and display system, events counter, 
electronic stopwatch, digital voltmeter, 
and a digital tachometer. $8.95. 

• CMOS COOKBOOK— BK1 011— by Don 
Lancaster. Details the application of 
CMOS, the low power logic family suitable 
for most applications presently dominat- 
ed by TTL. Required reading for every seri- 
ous digital experimenter! $9.95.* 

• TVT COOKBOOK — BK1064— by Don 
Lancaster, describes the use of a stan- 
dard television receiver as a microproces- 
sor CRT terminal. Explains and describes 
character generation, cursor control and 
interface information in typical, easy-to- 
understand Lancaster style. $9.95. 

• THE “COMPULATOR” BOOK-BUILD- 
ING SUPER CALCULATORS & MINICOM- 
PUTER HARDWARE WITH CALCULATOR 
CHIPS— BK1012— by R. P. Haviland, pro- 
vides ideas, design info and printed circuit 
boards for calculator chip projects, mea- 
sure time, tie in with a Teletype to create a 
virtually infinite memory system, and 
countless other functions. $7.95.* 

• BASIC COMPUTER GAMES— BK1074— 
Okay, so once you get your computer and 
are running in BASIC, then what? Then 
you need some programs in BASIC, that’s 
what. This book has 101 games for you, 
from very simple to real buggers. You get 
the games, a description of the games, 
the listing to put in your computer and a 
sample run to show you how they work. 
Fun. Any one game will be worth more 
than the price of the book for the fun you 
and your family will have with it. $7.50.* 

• WHAT TO DO AFTER YOU HIT RETURN 
— BK1071 — PCC’s first book of computer 
games . . . 48 different computer games 
you can play in BASIC . . . programs, de- 
scriptions, many illustrations. Lunar Land- 
ing, Hammurabi, King, Civel 2, Qubic 5, 
Taxman, Star Trek, Crash, Market, etc. 
$ 8 . 00 .* 

• KILOBAUD CODING SHEETS Kilobaud’s 
dozen or so programmers wouldn’t try to 
work without these handy scratch pads 
which help prevent the little errors that can 
cost hours and hours of programming 
time. Available for programming is 
Assembly/Machine Language (PD1001) 
which has columns for address, instruc- 
tion (3 bytes), source code (label, op code, 
operand), and comments; and for BASIC 
(PD1002) which is 72 columns wide. 50 
sheets to a pad. $2.39.* 


Use the order card in the back of this magazine or itemize your order on a separate piece of paper and mail to: 
Kilobaud Book Department • Peterborough NH 03458. Be sure to include check or detailed credit card information. 
For orders under $10.00, add $1.00 shipping and handling. 


FOR TOLL FREE ORDERING CALL 1-800-258-5473 
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• HOW TO BUILD A MICROCOMPUTER- 
AND REALLY UNDERSTAND IT-BK7325 
—by Sam Creason. The electronics hobby- 
ist who wants to build his own microcom- 
puter system now has a practical “How- 
To” guidebook. Sam Creason’s book is a 
combination technical manual and pro- 
gramming guide that takes the hobbyist 
step-by-step through the design, construc- 
tion, testing and debugging of a complete 
microcomputer system. This book is must 
reading for anyone desiring a true under- 
standing of computer systems. $9.95.* 

• PROGRAMMING IN PASCAL— BK1 140 
—by Peter Grogono. The computer pro- 
gramming language PASCAL was the first 
language to embody in a coherent way the 
concepts of structured programming 
which had been defined by Edsger Dijkstra 
and C.A.R. Hoare. As such it is a landmark 
in the development of programming lan- 
guages. PASCAL was developed by 
Niklaus Wirth in Zurich; it is derived from 
the language ALGOL 60 but is more power- 
ful and easier to use. PASCAL is now wide- 
ly accepted as a useful language that can 
be efficiently implemented, and as an ex- 
cellent teaching tool. $9.95.* 

• MICROPROCESSOR LEXICON-ACRO- 
NYMS AND DEFINITIONS — BK1137 — 
Compiled by the staff of SYBEX is a conve- 
nient reference in pocket size format. Sec- 
tions include acronyms and definitions, 
part numbers and their definitions, S-100 
signals, RS232 signals, IEEE 499 signals, 
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microcomputer and microprocessors, 
JETDS summary (military) and a code con- 
version table. $2.95.* 

• INSTANT BASIC— BK1 131— by Jerald 
R. Brown. For the personal computer en- 
thusiast or the user of DEC’S BASIC PLUS 
language, here, finally, is a new book to 
teach you BASIC. It teaches BASIC to be- 
ginners using interesting programming 
ideas and applications that will be easily 
understood by the home computer pro- 
grammer. BASIC PLUS users know that 
the two languages are very similar, so this 
book can be used by them as well. This is 
an “active participation” workbook, de- 
signed to be used with your home com- 
puter so you can learn by doing! $6.00.* 

• YOUR HOME COMPUTER— BK1 172— 
by James White is an introduction to the 
world of personal microcomputing. Writ- 
ten in clear and understandable language, 
this book tells you everything you want to 
know about home computing and gives the 
computer novice a painless introduction 
to microcomputer technology and termi- 
nology, beginning with what computers 
are and how they work. 

It provides information about home 
computer kits, guidelines for selecting and 
building your own microcomputer, how to 
use your home computer and what you can 
do with it, lists of computer stores, clubs, 
periodicals, and answers to many more of 
your questions about microcomputers and 
the jargon surrounding the personal com 
puting scene today. $6.00.* 
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SUBSCRIBE! 


□ Kilobaud □ One year— KB: $18* □ 3 years— Kilobaud: $45* 

□ 73 □ One year— 73: $18* □ 3 years— 73: $45* 
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*U.S. & Canada only **U.S. only 

Enclosed □ Check □ Money order 
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Output from Instant Software Inc . 

by Sherry Smythe 

Have you wondered what becomes of programs that have already been 
printed in KILOBAUD? When the original author puts them on cassette 
for us, they will be evaluated like all other programs received, with an eye 
toward publishing and selling them by the millions. The author will receive 
the same royalty as programmers whose programs have not been printed 
in the magazine. We are proud of our authors and want to give them the 
same royalty opportunities as those afforded INSTANT SOFTWARE 
programmers. 

There is a bonanza in back issues of KILOBAUD for programmers who 
have converted previously published programs. Any programmer sub- 
mitting a program whose source is KILOBAUD will share the royalty with 
the original author, if after evaluation we publish and sell it. Programmers, 
if you are not creative enough to develop a totally original program, try 
converting one that first appeared in KILOBAUD or 73 and sending it 
to INSTANT SOFTWARE . . . there is a good chance you might soon 
be receiving a fair share of a royalty check. 

When you submit your programs to INSTANT SOFTWARE for 
evaluation, remember to include good documentation. The format for 
the documentation is the same as that for articles: typed, one side of 
page, double- spaced, wide margins, uppercase and lowercase letters . . . 
underline only what you intend to be in italics. We are looking for an 
astrology and/or horoscope program to publish . . . also a good game of 
cribbage. 

Footnote: I was lucky enough to have been the first person to re- 
view the TRS-80 for a magazine way back in August 1977. The review 
was published in the October 1977 KILOBAUD (p. 100). The rumor 
is that there is another new micro nearly as revolutionary as TRS-80, 
the Exidy . . . easy as TRS-80, graphics as good as PET's, plans for color 
as in the Apple . . . worth investigating if you get a chance. Computer 
Mart in New York might have available information if you ask. Tell 
them you heard about it in KILOBAUD. 

Instan t S oftware Inc 

a product of 1001001 inc. Peterborough, nh 03458 
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Kilobaud, as thick as it is, is more like a floppy when it 
comes to standing on the bookshelf. Try the Kilobaud 
Library Shelf Boxes, . . . sturdy corrugated white dirt resis- 
tant cardboard boxes which will keep them from flopping 
around. We have self-sticking labels for the boxes, too, not 
only for Kilobaud, but also for 73 Magazine . . . and for Per- 
sonal Computing, Radio Electronics, Interface Age, and 
Byte. Ask for whatever stickers you want with your box 
order. Hams may want our labels for CQ, QST or Ham 
Radio. They hold a full year of Kilobaud ... or 73. Your 
magazine library is your prime reference, keep it handy and 
keep it neat with these strong library shelf boxes . . . One 
box is $2.00, 2 boxes are $3.00 and eight boxes are $10.00. 
Be sure to specify which labels we should send. Have your 
credit card handy and call our toll-free order number 
800-258-5473, or use the order card in the back of the 
magazine and mail to: 

KILOBAUD LIBRARY SHELF BOXES Peterborough, NH 03458 
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program^ 

you can uyz in ^our bu^inc^ 
ready to go noco! 


Our programs will let you realize the full potential of your hardware. 


We developed these programs because we needed them 
in our businesses, and, try as we might, could not purchase 
them. They’re on-line now, working for us and others around 
the country. 

As users ourselves we know the problems from your 
perspective — not just as a manufacturer of software. The 
bugs are out and they’re ready now to go to work helping make 
your life easier, keeping you in better control of your business. 

Our first four program packages are: • Apartment 
Management • Cash Register • Inventory • Payroll 
Here’s a typical program 

To give you an idea of the thoroughness of these pro- 
grams, here’s a summary of what the inventory package does 
for you. Gives a detailed listing of items in inventory and 
itemizes all goods sold from inventory, including which sales 
person sold what, when it sold and for how much . . . recaps on 
one sheet this same inventory activity information . . . investi- 
gates and changes any information in inventory, on request . . . 
prints list of items to be re-ordered . . . provides profit analysis 
comparing sales personnel and/or various products. And it 
can be inter-connected with our cash register package as well, 
for total program management. 

Each of our initial programs is conceived, proven and 
offered with this same exacting thoroughness and attention to 
detail. 

We stay with you after the sale 

We’re in this for the long haul and our support 
program is dedicated to that objective. Registered 
program owners receive: 


• Periodic newsletters which include users’ ideas and 
information exchange, plus tips to owners on further increas- 
ing benefits of the package through updated operational flexi- 
bility. 

• Availability of software technicians to provide im- 
mediate answers to questions, via phone or mail. 

• Customer rewrites and adaptations available on re- 
quest, at added cost. 

CBASIC-2 free 

It takes the world’s most powerful commercial basic to 
run our programs and we deliver it to you free. 

Each of our program packages contains a disk with 
CBASIC-2 Compiler, CBASIC-2 Run Command and your 
Graham-Dorian software programs in INT and BAS file form. 
You also receive User’s Manuals and Hard Copy Source List- 
ing. At a price which pays for itself! 

CBASIC-2 was developed and written by Software Sys- 
tems, the people who wrote CBASIC, and includes many 
powerful enhancements? All systems are compatible with any 
Z-80 or 8080 CP/M® system. They are deliverable in standard 
eight-inch disk — either double or single density — or mini- 
floppy disk. 

Give us a call or fill out the Reader Service Card in this 
issue. We promise a response within 24 hours of receipt. 

That’s the kind of information service we expect, 
and know you do too. 

*CBASIC-2 may be purchased separately 
from Graham-Dorian Software Systems for $89.95. 

Graham-Dorian Software Systems 
A Division of Graham-Dorian Enterprises 
211 N. Broadway / Wichita, Ks. 67202 / (316) 265-8633 
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A package of 100 original, high-quality Level II TRS-80 

programs on cassettes. 

T * • 


A phonograph is useless without records, and a 
computer is useless without good programs. The 
Library 100 was designed to fulfill your general 
TRS-80 Level II programming needs. Using ad- 
vanced Level II techniques and rigid quality control, 
The Bottom Shelf has been able to make available 
100 programs on five guaranteed-to-load cassettes, 
which load over a wide range due to advanced 
recording techniques and methods designed by 
engineers for The Bottom Shelf. The programs in- 
clude applications in five areas: Business and 
Finance, Education, Graphics, Home and Games. 

As an added bonus, you get Tiny PILOT, the first 
new high-level language for the TRS-80. It’s perfect 
for teachers, parents, students and sales trainees. 


Using only six of Tiny PILOT’S commands, even a 
child can program in minutes. 

These 100 original, quality Radio Shack TRS-80 
programs, plus Tiny PILOT, are worth more than 
$500. But you get the entire package for $49.50— 
just 49.5 cents per program. 

How can we sell 100 professionally crafted pro- 
grams for $49.50? By selling in volume .... that’s 
how. This is the best bargain in software history— 
from the volume specialists, The Bottom Shelf. 

Mail: $49.50 + $2.00 P & H + 4% if shipped to 

Georgia. 

Call: 24-hour order service (404) 939-6031. 

See: Your local computer store. 




The Bottom Shelf, Inc. 
P.O. Box 49104 
Atlanta, Georgia 30359 


See New Products announcement , pg. 10, for detailed information. 


